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Thermochemical Energy Storage Using 
Carbide-Acctylene Technology 

957A0386A Moscow ENERGETICHESKOYE 
STROITELSTVO in Russian No 11, Nov 94 pp 22-27 


[Article by V. G. Nekrasov, Netroen Scientific and 
Design Services firm, Alma-Ata] 


{[FBIS Abstract] Various approaches to the problem of 
meeting the demand for energy during peak periods are 
discussed. An overview of the use of several varieties of 
storage systems is presented. In carbide-acetylene 
storage, acetylene obtained from calcium carbide is used 
as fuel for piston engines or gas turbines. The prospects 
for a carbide-acety lene storage system are compared with 
a hydrogen storage system, which is considered a prom- 
ising alternative. Calcium carbide is found to be prefer- 
able. Its enthalpy is a factor of 1.3 higher than hydrogen. 
Also, no blast-proof equipment is required. Tables give 
comparison data and specifications for carbide arc fur- 
naces. Calculations are presented to determine the eco- 
nomic effectiveness of these systems. A diagram shows 
how carbide-acetylene technology is used to produce 
power. While economically effective, this technology is 
best used in regions without liquid or gas fuel, where coal 
is the main source of energy. Figure 1; tables 3; 
references 14 (Russian). 


Photoelasticity Method Used To Design 
Individual Atomic Power Plant Components 


957A0386B Moscow ENERGETICHESKOYE 
STROITELSTVO in Russian No 11, Nov 94 pp 60-64 


[Article by V. N. Sabostyanov, V. V. Nemchinov, M. K. 
Agakhanov; V. V. Kuybyshev Moscow State Construction 
Administration] 


[FBIS Abstract] The photoelasticity method is suffi- 
ciently accurate to determine the components of stress 
and deformation in complex structures with a consider- 
ation of the effect of the rheological properties of the 
construction material. The three-dimensional photoelas- 
ticity method is in some cases the only tool available to 
obtain information about stresses and deformations. 
Combined use of this method and numerical modeling to 
study the stressed state of an object may increase the 
reliability and accuracy of the results and reduce the 
volume of required calculations. Examples are given of 
how the photoelasticity method is used to evaluate the 
state of atomic plant components (a stressed “hot box”, 
reinforced concrete jacket, and reactor vessel). A key 
advantage of the photoelasticity method is that one can 
consider errors which arise when the Poisson coefficient 
(a quantity has a substantial effect on the value and 
distribution of stresses and deformations) used in mod- 
eling does not match the actual Poisson coefficient of the 
materials. Figures 4; references 10: 8 Russian, 2 Western. 
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Radiological Situation in Vicinity of Sunken 
S ubmarine “Komsomolcis” 


957A0382A Moscow ATOMNAYA ENERGIYA 
in Russian No 11, Nov 94 pp 379-385 


[Article by G.A. Gladkov and Yu.V. Sivintsev (RNTs 
[expansion not given] ‘‘Kurchatovskiy institut’), UDC 
551.46:539.16] 


[FBIS Trnslated Text] The 1989 loss of nuclear subma- 
rine ‘‘Komsomolets” in the Norwegian Sea and radio- 
logical effects of this accident are among the problems in 
the field of environmental protection from anthropo- 
genic radionuclides that have been most stormily dis- 
cussed in recent years. As a rule, the NPU [nuclear power 
unit] and nuclear warheads aboard the submarine are 
considered the main or even only source of long-lived 
radionuclides entering the Norwegian Sea. However, 
those using this approach are missing the other two 
sources of fission and activation products— global radio- 
active fallout from earlier atmospheric nuclear tests and 
liquid radioactive waste discharge mainly from Euro- 
pean radiochemical plants in Cellafield (Great Britain) 
and on Cape Aug (France). Similar discharge from 
Russian radiochemical plants only affects radionuclide 
concentration in the Kara Sea marine environment. 


To estimate relative radiation hazard the article com- 
pares activity of radionuclides that have entered the 
North Atlantic (of which the Norwegian Sea is a part) 
from the above three sources. The comparison was made 
for three main long-lived radionuclides - *°"Cs (y- 
emitter), °°Sr (8-emitter) and 79°***°Pu (a-emitter). 


Global Radioactive Fallout. The most comprehensive 
information on global radioactive fallout caused by 
earlier atmospheric nuclear tests is presented in the UN 
Scientific Commission Report on Effects of Nuclear 
Radiation in 1982 [1]. The last such test was conducted 
in China in October of 1980. According to the report the 
total yield of all atmospheric nuclear explosions equalled 
545.4 Mi (217.2 Mt with respect to fission). 


According to a domestic reference book [2] the most 
powerful nuclear explosions in our country were con- 
ducted at the Novaya Zemlya Proving Ground. Their 
yield equalled 273 MT, or 94% of all domestic nuclear 
explosions (16.5 Mt at the Semipalatinsk Proving 
Ground; the yield of 115 peaceful nuclear explosions in 
the territory of the former USSR was 1.5 Mt). The total 
yield of atmospheric, above-ground, underwater and 
above-water nuclear explosions at the Novaya Zemlya 
Proving Ground in 1949-1962 is estimated at 357.5 Mt 
(110.9 Mt with respect to fission) [1]. Judging from this 
Gata one could expect high radioactive fallout density in 
the Arctic. 


In fact the cloud generated in a ground nuclear explosion 
raises to a high altitude. Fission products and the portion 
of uranium or plutonium that has not reacted, in the 
cloud are to a large extent spread by atmospheric circu- 
lation over the entire Northern Hemisphere and then 
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slowly settle on the ground (their stratospheric half- 
period is as high as 24 months.) The major vart of 
radioactive fallout takes place between 30 and 60° of 
North latitude, while polar areas turn out to have little 
contamination (Table 1). It follows from the latitudinal 
distribution data (Fig. 1) that radioactive fallout density 
in polar and subpolar regions above the 60° North 
latitude is 210 percent lower than in the central part of 
the Northern Hemisphere (30-60°). Because of cessation 
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of nuclear tests in the three media the atmosphere is 
being gradually cleansed from radioactive contamina- 
tion and falout density decreases, including the above- 
Polar Circle area. This is accompanied by decreasing 
content of long-lived radionuclides in all environmental 
objects except ocean bottom deposits (Fig. 2). One 
should speciiically note close density of radioactive 
contamination in the Western and Russian Arctic 
sectors [3, 4]. 





Table 1. Latitudinal Distribution of °°Sr Fallout’ 



















































































Latitudinal Belt, deg Fallout ict Beit Area, 101257 Fallout eas Popalaticon Popatation- W cighted 
Integral, 1( Imtegrad, x distribution, % Fallout ye 
integral, 1 
Northers Hemisphere 
80-90 0.10 3.9 0.26 0 
70-80 0.79 11.6 0.68 0 
60-70 3.29 18.9 1.74 0.4 
50-60 7.39 25.6 2.89 43.7 
40-50 10.16 31.5 3.23 15.5 
30-40 8.53 36.4 : 2.344 20.4 
20-30 7.12 40.2 1.77 32.7 
10-20 5.09 42.8 1.19 11.0 
0-10 3.57 44.1 0.81 6.3 
Total 46 100 2.14 
Somt hey beans pine © 
0-10 2.10 44.1 0.48 54.0 
10-20 1.78 42.8 0.42 16.7 
20-30 2.81 40.2 0.70 14.9 
30-40 2.76 36.4 0.76 13.0 
40-50 2.81 31.5 0.89 0.9 
50-60 1.21 25.6 0.47 0.5 
60-70 0.67 18.9 0.35 0 
70-80 0.25 11.6 0.22 0 
80-90 0.03 3.9 0.08 0 
Total 14.4 100 0.54 
The Globe 60.4 89 (N) 
11 (S) 1.96 




















“Through 1980 taking into account assumed fallout from the stratospheric reserv oir 
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“Fig. 1. Latitudinal Distribution of ™*” Cs Stock Due to 
Global Fallout 
Key: 1. '°7 Cs Stock, Bq/m? 2. South 3. Latitude, 
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Fig. 2. ™*” Cs Content in Fish Tissues (a) and Decr _ 


Meat (b} a - Novaya Zemlya, Lake Gusinoye, loach 
(circles), Greenland, cod (+), Faeroes Islands, various 
fishes (black squares), b - Greenland (+), Novaya 
Zemlya Island (circles), Alaska (white squares), Sweden 
average (triangies) and Finland average (x) 

Key: 1. Qi/kg 2. Year 3. b 





Sum marizing the data it is possible to estimate the time 
fallout density integral over the Northern Atlantic area. 
For long-lived radionuclides this parameter is as follows, 
10** Bq (MQi): *°7Cs - 7.6 (2.0); 
Pu - 0.13 (0.35). 


"e313 


ENGINEERING AND EQUIPMENT 3 


Discharge From European Radiochemical Plants. Two 
large radiochemical plants have been operating in 
Europe for a long time - an English plant in Cellafield on 
the Irish Sea coast and a French plant at the Aug Code on 
the English Channel Strait coast. Liquid waste with low 
and medium specific activity which is formed when 
processing nuclear fuel is discharged from these enter- 
prises into the coastal water. However, this perennial 
practice has not been accompanied by unacceptable 
irradiation of the population. The Great Britain Radia- 
tion Safety Agency and Ministry of Agriculture, Fishing 
and Food Supplies constantly perform multifaceted 
monitoring and detailed radiological studies of the 
region adjacent to Cellafield. Based on results of these 
Studies the annual radiation dose of the critical group 
(local fishermen eating the so-called red bread made of 
brown seaweeds) is around 160 mBer, whereas the 
permissible dose for a restricted population group has 
been set in Great Britain at 500 mBer [5]. 


Full-scale studies conducted by domestic and foreign 
scientists in the late 1970’s and early 1980’s demon- 
strated that the effect of the English plant discharge into 
domestic waters on radionuclide concentration in sea 
water has been detected not only in the Irish, North and 
Baltic Sea [6, 7], but also in the Norwegian, Barents and 
Greenland Sea [8, 9]. Despite considerable dilution of 
the initial concentration of long-lived radionuclides such 
measurements are characterized by high validity. In 
particular, the method of filtering large volumes of sea 
water (1000-2000 1) through selective sorbents with 
subsequent y-spectrometry makes it possible to reliably 
measure a concentration of approximately 0.1 mBq/m”. 
In fact in the late 1970’s-early 1980’s °°Sr content in the 
English Channel sea water was as high as 2500 Ba/m?, 
while in the Norwegian Sea it was decreasing down to 
200-100, and in the Barents Sea - to 40-35 Bq/m®. Using 
°H/?H, '771/1991, **Cs/?87Cs etc. isotopic ratios it was 
possible to estimate the time of transfer of water masses 
from the point of discharge to the area of observation - 
approximately one year for the English Channel, 2-3 
years for Eastern Scotland, 34 years for Western 
Norway, 4-5 years for the Barents Sea and Spitsbergen 
Island, and up to 7-8 years for Eastern Greenland and 
Baffin Bay [10, 11]. 


The rate of discharge of low and medium specific 
activity liquid waste from the Cellafield plant reached its 
maximum in mid-1970’s. By this time the first work 
program on improving discharge treatment has been 
completed successfully - zeolite filters were put in oper- 
ation in 1976. In 1985 the second such program was 
completed and a specialized ion exchange unit was 
commissioned. As a result it became possible to consid- 
erably reduce the amount of *®’Cs discharged into the 
interior Irish Sea (Fig. 3). Similar results were also 
obtained for other radionuclides. 
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Fig. 3. *"Cs Di From Cellafield radiochemical Plant 
Key: 1. TBq 2. 1950 3. 1960 4. 1970 5. 1980 6. 1990 





The change in the dynamics of **7Cs discharge in Cel- 
lafield was accompanied by a gradual decrease of concen- 
tration of anthropogenic radioactive substances in water of 
seas subjected to radioecological monitoring (Fig, 4). 
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Fig. 4. Comparison of '*’Cs Concentration in Northern 
Atlantic Sea Water to Cellafield Plant Discharge: a - 
English Channel; b - Eastern Scotland; c - Western 

Norway; d - Barents Sea 
Key: 1. Bq/m® 2. Discharge, TBq 3. 1965 4. 1970 5. 1975 
6. 1980 7. 1985 8.1990 9.b10.c ll. d 
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Using the data on long-lived radionuclide content in sea 
water, isotopic ratios and change dynamics one can estimate 
their total activity in the North Atlantic marine environ- 
ment (Table 2). Because cleaning units were built at the 
early stage of construction of the Cape Aug plant, discharge 
of liquid radioactive waste from this enterprise is much 
lower than from the Cellafield plant. 





Table 2. Integral Activity of Long-Lived Radionuclides 
Discharged Into Sea From European Radiochemical Plants 

















1 Radecmactide TBa {12} Total 
Cellafield, | Cape Ang PBq MQi 
by 1992 by 1985 
Big, 41x 10° 940 50 (30)° 1.35 (0.8) 
Ws, 6.2x 10° 755 7 (4.3) | 0.19 (0.12) 
239 #240p, 591 3 0.6 0.16 

















” Numbers in parentheses take into account the decay that has 
occurred by now. 





In addition to continuous discharge of liquid radioactive 
waste into North Atlantic seas, in 1954-1982 Western 
countries have been constantly sinking containers with 
solidified low and medium specific activity waste in this 
region. The U.S. had sunk waste with long-lived radio- 
nuclide content, mainly **’Cs and tritium [12], with the 
total activity of 2.94 x 10** Bq (80 kQi) at 11 sites in the 
North-Western part of the Atlantic Ocean, and Euratom 
states had sunk long-lived radionuclide waste with the 
total radioactivity of 42.3 x 10*® Bq (1.14 MQi) at 15 
sites in its North-Eastern part. 


Note that in accordance with the 1972 London Convention 
such international practice was permissible and generally 
accepted because sinking of containers with the waste was 
considered safe for the humankind and biosphere. Before 
1985, when a moratorium on such operations was pro- 
claimed, containers with solidified low and medium specific 
activity waste had been also dropped into the Pacific—the 
United States had been practicing this at 16 sites in its 
North-Eastern part, and Korea, New Zealand and Japan— 
at five sites in its Western part [12]. 


Nuclear Submarine “Komsomolets”. By the time of the 
accident the nuclear submarine ‘“Komsomolets”’ single- 
reactor NPU had produced around 580 GWh of power. 
Such fuel depletion corresponds to the following integral 
activity of long-lived fission and activation products that 
had accumulated in the reactor core: *®7Cs -3.1x 107*Bq 
(83 kQi); °°Sr - 2.8 x 107®Bq (75 kQi); Pu - 4.4 x 
10**Bgq (118 Qi); *°Pu - 1.7 x 10'*Bq (46 Qi). 


In addition, there are also two nuclear warheads with the 
400 Qi (6.4 kg ***Pu) activity aboard the submarine. 
Thus, total 7°¥***°Pu activity aboard the submarine is 
564 Qi (2.1 x 10**Baq). 


Comparison with other sources of anthropogenic long- 
lived radionuclides in the North Atlantic (Table 3) 
indicates low relative radiation hazard of the sunken 
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submarine ‘“Komsomolets” to the marine environment 
*87Cs and *°°*%°py activity the submarine is the source 
of is several dozen times lower than the activity caused 
by global fallout and discharge from West European 
radiochemical plants. as well as by radioactive waste that 
had beer: sunken earlier. 





Table 3. Long-Lived Anthropogenic Radionuclides in 












































North Atlantic 
19 aS ct nce Scurce 
Cadobel —— Radeoctaenem a Seebwews Uae 
iy ey Piamts “Komsomoiets” 
Iq. 
10! Bq 7.6 3 0.31 
MQi 2.0 0.8 0.083 
Ws. 
10!5B, 5.1 43 0.28 
MQi 1.3 0.12 0.075 
239 240p,,. 
1015 Bq 13 06 21x 1013 
kQi 35 16 0.564 














At present the radiological situation in the Norwegian 
Sea does not cause apprehension. Full-scale studies near 
the sunken submarine were performed during 1991-1992 
expeditions using high-sensitivity gam ma-spectrometry 
equipment developed at RNTs ““Kurchatovskiy institut” 


aed 
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and TsNII [Central Scientific Research Institute} imeni 
A.N. Krylov. Using remotely controlled deep-water 
apparatus ‘Mir’, submersible gamma-spectrometers 
were placed at several points directly on the submarine 
body. As a result of a large number of successive mea- 
surements it was found that higher **’Cs content in sea 
water (6 x 10°*° Qi/l, or about 2 x 10* Bq/m*) was only 
observed near the exhaust port of the reactor compart- 
ment ventilation system [13-15]. According to NRB- 
76/87 permissible **’Cs concentration in potable water 
is 1.5 x 10° Qi/l. Thus, the content of this long-lived 
radionuclide observed in sea water is 1/100-th of its 
permissible concentration in potable water. 


Localization of the reactor-origin cesium source (which 
has been determined from the ***Cs/**"Cs activity ratio) 
and measurements of specific activity made it possible to 
estimate integ: 1l discharge into the marine environment. 
In making this estimate one first of all took into account 
the fact that at the time of the loss the submarine 
“Komsomolets’”” NPU was in a cooled state. The first 
loop temperature was 42°C. According to the data of the 
last radiochemical analysis of a first loop water sample, 
fuel elements of the ship reactor had low degree of 
decompression, and fragmentary radioactivity, 
including radioactive iodine isotopes, was observed in 
the loop. Ajthough there are no direct experimental data, 
one should assume that there was also fragmentary 
cesium at an 10°’ Qi/l concentration of heat transfer 
agent (the total of 10* Qi) in the first loop. Probably 
when the submarine was lost, partitions rupture and first 
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Fig. 5. Possible Places of **’Cs Discharge on Sunken Submarine “Komsomolets”; higher }*"Cs concentration was 
detected at exit 1 
Key: 1. Exit 1 2. Exit 2 3. Clack valve 4. 4th com@artment 5. Equipment enclosure 6. 3rd compartment 7. Places of 
possible body structure damage 8. Places of possible pipe and equipment damage 
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loop decompression occurred, followed by fission prod- 
ucts discharge into the reactor enclosure space. First the 
core temperature had been increasing due to residual 
heat release, but in approximately 10 days it dropped to 
10°C and continued dropping, approaching the ambient 
temperature (+-1°C). Specific experiments demon- 
Strated that at this temperature there is no corrosion 
cracking of fuel elements while diffusion discharge of 
fission products is extremely slow. This is what deter- 
mines low radionuclide discharge ‘rom the first loop into 
the protection-insulated part of the reactor compart- 
ment. Next, radioactive materials exit into the equip- 
ment enclosure above the reactor, and from there they 
exit, due to lift, into the outboard space via the reactor 
enclosure external ventilation pipe (Fig. 5). 


Note that the attempt to measure activity of water in the 
reactor enclosure failed. In the 1991-1992 expeditions a 
submersible gamma-spectrometer installed above the 
reactor enclosure had not detected any excess over the 
background. Calculations demonstrated that in this case 
specific activity of water (with respect to **’Cs) inside 
the reactor compartment does not exceed 10° Qi/1. This 
corresponds to the total activity inside the reactor enclo- 
sure of not more than 0.1 Qi. The original assessment of 
activity A of the annual discharge of **’Cs from the 
submarine into the marine environment was based on 
the assumption that in 1989-1991 its concentration a, at 
the ventilation pipe outlet was the same as in 1992 - 6x 
10°°° Qi/l. Taking into account the fact that during 
summer time water flow velocity v at the pipe outlet is 
equal to 1 cm/s and the outlet port diameter d is 120 mm 
we derive that over a year (3 x 10” s) the discharge 
activity was equal to wd#/(4v x 3 x 107 x a.) =nx 1.27/(4 
x 0.1x 3x 10’x6x 10°°° < 2x 10° Qi. Assuming large 
uncertainties, in particular the possibility of changing 
velocity of water flowing out of the pipe during the year, 
as well as the probability of higher radionuclide concen- 
tration at moment zero, one should provide for a margin 
of 10. As a result we get A s 0.1 Qi. This value was used 
by experts in several documents. 


During a full-scale work in the summer of 1994 it was 
possible to measure **’Cs concentration inside the 
reactor compartment ventilation pipe. It was found to be 
equal to (10°’-10*) Qi/1. Based on this information a new 
and more trustworthy estimate of the upper limit of 
annual **’Cs discharge into the marine environment has 
been obtained -A s 10 Qi. For comparison note that the 
natural (background) radioactivity of sea water, which is 
almost entirely determined by long-lived 3-y-active *°K, 
is 3x 10°?° Qi/l. This concentration of potassium, which 
is a physico-chemical analog of cesium, corresponds to 
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the total activity of 300 Qi per 1 km® of sea water. 
Therefore the annual *°’Cs discharge from the 
submarine is one-thirtieth of this amount. 


Thus, radiation hazard the sunken submarine 
“‘Komsomolets” poses to the marine environment is 
several dozen times lower than the hazard caused by 
global radioactive fallout and discharge of West Euro- 
pean radiochemical plants, as well as by radioactive 
waste that had been sunken in the North Atlantic 
earlier. The radiological situation in the Norwegian 
Sea does not excite apprehension: based on full-scale 
measurements taken ‘n the direct vicinity of the sub- 
marine during the 199v’s expeditions it has been 
determined that **’Cs concen:ration in water flowing 
from the reactor compartment was approximately 6 x 
10°*° Qi/l. This is 1/100-th of its permissible content in 
potable water. Localization of the reactor-origin radi- 
onuclide source and specific activity measurements 
have made it possible to estimate **’Cs discharge into 
sea water. It does not exceed 10 Qi/year, which is 
1/30-th of the background content of natural 
radioactive *°K in 1 km® of sea water. 


In conclusion the authors are expressing their gratitude 
to B.G. Pologikh for sruitful discussions. 
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Explosive P 

Water-Filled 
957AD249A Moscow KHIMICHESKAYA FIZIKA 
in Russian Vol 13 No 8-9, Aug-Sep 94 (maruscript 
received 14 Apr 94) pp 179-188 


ies of Systems Based on 


[Article by V. V. Odintsov, V. I. Pepekin, S. A Gubin, 
and B. L. Korsunskiy, Chemical Physics Institute imeni 
N. I. Semenov, Moscow; UDC534.222.2 436.7] 


[FBIS Translated Text] Thermodynamic calculations 
were made on the detonating properties of gunpowders 
mixed with ammonium nitrate, aluminum, and water. 
For purposes of comparison, analogous calculations 
were also done for troty] and octogen. It was demon- 
Strated that the addition of water, while providing a 
higher degree of safety in handling explosives, somewhat 
lowers the explosive characteristics of gunpowder, trotyl, 
and octogen. Additions of aluminum markedly affect the 
explosive characteristics of these substances; the nature 
of this effect depends greatly on whether or not alu- 
minum enters the chemical reaction. If the addition of 
aluminum is small, the detonation is accompanied by 
formation of carbon in the diamond phase, while at 
sufficiently greater amounts—in the graphite phase. 
Addition of ammonium nitrate to gunpowder balances 
the system and significantly raises its energy capacity, 
which becomes comparabie to one such as hexagen or 
octagen. Water somewhat lowers the explosive charac- 
teristics of the system. Addition of aluminum mildly 
affects the detonating properties of the system gunpow- 
der-saltpeter, but apparently increases its fugacity. A 
fundamental result of the work lies in the fact that the 
system gunpowder-am monium nitrate-aluminum -water, 
while being very safe to handle, exceeds the explosive 
characteristics of typical industrial explosives. Additions 
of gunpowder may also noticeably increase the energy 
capacity of standard emulsified explosives. Addition of 
gunpowder to industrial explosives, as a rule, improves 
the ecological aftereffects of the explosion. 


Introduction 

The energy potentials of gunpowder are not greatly 
exceeded by many widely used explosives. These poten- 
tials may be significantly increased by addition of sub- 
stances having a positive oxygen balance, mainly ammo- 
nium nitrate. Thermodynamic calculations [1] show that 
the detonating characteristics of gunpowders signifi- 
cantly exceed corresponding parameters of troty] under 
identical initial charge densities, while in stoichiometri- 


cally close mixtures with saltpeter, they approach the 
parameters of hexogen at the same initial density. 


On the other hand, these types of two-component for- 
mulas (‘‘dry’’) are not sufficiently safe enough to handle 
or use. At the present time only one such gunpowder- 
based explosive composition, granipor, is used industri- 
ally. It is a mixture of ground pyroxylinic and ballistic 
gunpowders. The main drawback of this industrial 
explosive is the increased sensitivity to thermal and 
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mechanical actions. Under very short-term (less than 
two years) and very limited (not over 2000 tons) use, 
there were at least three accidents - inflam mation of the 
charge while loading bore holes, and collapse of rocks 
following an explosion, which fortunately did not result 
in loss of life. Modification of this composition - a dry 
mix of gunpowders and granulated ammonium nitrate - 
does not provide sufficient safety. At the same time, 
however, industrial explosives developed on the basis of 
the utilized gunpowders could |e rendered void of the 
above deficiencies. A particulariy urgent problem is that 
of increasing the safety of gunpowder-Dased explosive 
systems by using retardants. It may be supposed that 
water is an effective retardant, especially since water- 
filled explosives are well known and widely used [2]. 
Significantly, water is not simply a retardant. Filling the 
interstices between the particles of pourable explosives, 
it also increases their density, thereby imparting the 
system with flowability and plasticity. Water filling 
explosives helps lower the critical diameter, increasing 
the detonation velocity and brisance of the explosive, 
and lowers the sensitivity to mechanical action. As a 
result of the dissolution of saltpeter in water, the space 
between the explosive particles becomes filled with a 
saturated solution of 1.3 grams per cubic cm, and at 5-15 
percent water content the mean density of water-filled 
explosives is significantly increased. 

















Table 1 
iE Emperical Forums Standard Eathaip: 
af Formation, kJ 
per ka 
Gunpowder C24H33.13N13.19046.68 -22723 
Trotyl C7HsN 406 2763 
Octogen C4HgNngOr 253.3 











At the same time addition of water to the system 
gunpowder-saltpeter in amounts of 10-12 percent may 
lower its explosive properties, particularly its detonating 
Capacity, since part of the heat emitted during the 
explosion, is expended on heating the water and vapor- 
izing it. At the instant of completion of mechanical work, 
the particies of the explosion maintain a tempe‘ature 
above 100°C and loss of heat due to condensatior does 
not take place. The above stated loss of effectiveness in 
explosive action may be compensated for by introduc- 
tion of a high energy component-powdered aluminum, 
which is known [3] to significantly increase the overall 
action of the explosion. 


Resolution of the above scientifictechnical problem 
requires research on the foilowing basic themes. 


1. Conduct thermodynamic calculations on water-filled 
explosive compositions (heat, temperature, product 
composition, velocity, mass velocity and detonation 
pressure, polytropic index, isentropy of product 
expansion, and work capacity criteria of the 
explosive). 
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2. Experimental determination of detonation characteris- 
tics (velocity and critical diameter of detonation, 
threshold conditions for initiation, possibility of origi- 
nation of low velocity detonations exceeding the safety 
plan, and formation of harmful gaseous products). 


3. Characteristics which determine the degree of safety of 
a composition - parameters of inflammation and com- 
bustion, including high pressure (to 40 MPa). Possi- 
bility and conditions for transition from combustion to 
detonation. Sensitivity to mechanical action. 


4. Technological parameters - composition rheology, 
structurization kinetics, and (if necessary) gas filling. 
Survival probability. Toxicity of initial substances, 
final compositions, and waste effluents. 


5. Operational characteristics of explosives and charges 
in both laboratory-field test and industrial testing. 


The present work is devoted to the resolution of a 
number of these problems. 











Key: 1 - octogen, 2 - trotyl (carbon forms in diamond 


phase), 3 - trotyl (carbon forms in graphite phase), 4 - 
gunpowder, 5 - system gunpowder-ammonium nitrate 
(50:50) 





1. Method of Computation 


The method of thermodynamic computation is 
described in [1]. The computational characteristics for 
explosive systems of various compositions were detona- 
tion velocity, temperature and pressure of explosion, 
density at the Chapman-Zhuge [sic] point, fraction by 
weight of formed condensed carbon. Since the latter may 
be obtained in either the diamond or graphite phase, 
these two cases are examined individually. For the 
purpose of obtaining conceptual results, model gun- 
powder and typical explosives (trotyl] and octogen) were 
studied. Their characteristics are presented in Table 1. 


Explosive properties were calculated at pour densities of 
the explosive and gunpowder. 
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Fig. 2. Effects of adding water on detonation pressure. 
Key: Notations same as in Fig 1. 





2. Effect of Adding Water on Properties of Explosives 
and Gunpowder 


Figs. 1-5 show the results of thermodynamic calculations 
of the explosive properties of the systems studied at 
various contents of added water. From Figs. 1, 2, and 5 
it is apparent that in all cases water lowers the explosive 
characteristics. For example, at 12-percent water addi- 
tion the detonation velocity of octogen, gunpowder, and 
trotyl (as computed for formed graphite) decreases by 
7.6, 6.6, and 6.4 percent, respectively. This result is 
entirely apparent since from the energy standpoint, 
water has a ballasting effect on the system. From the 
same figures it also follows that gunpowder occupies an 
intermediate position between trotyl and octogen in 
explosive properties. 
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Fig. 3. Effect of adding water on density at the Chap- 
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This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-95-015 
6 April 1995 


eo} 


wr 


1 F 








i — ' rn S i i A "= 
0 2 4 6 r 40 12 ta *fo 
Fig. 4. Effect of water on the content of 


condensed carbon in the detonation products. 
Key: Notations same as in Fig. 1. 





Density at the Chapman-Zhuge point is a very important 
characteristic of explosive activity. As seen in Fig. 3, 
according to this parameter, gunpowder, due to high 
compression, even exceeds octogen somewhat. 


Finally, the data in Fig. 4 attract attention. It becomes 
apparent that during an explosion, gunpowder, as well as 
octogen, forms condensed carbon 3.5 times less than that 
of trotyl. This result, which follows from the improved 
balancing state in octogen and gunpowder as compared 
to trotyl, has important ecological significance. 
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Fig. 5. Effect of adding cum ¢ on the tonpemen ef 
detonation. 
Key: Notations same as in Fig. 1. 
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3. Effect of ing Aluminum on Properties of 
Explosives and Gunpowder 
Calculated results are presented in Figs. 6-10. Two 


threshold situations are examined, when aluminum oxi- 
dizes and when it does not react (the question in regard 
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Key: 1 - octogen (aluminum does not react, carbon forms 
in diamond phase), 2 - octogen (aluminum reacts), 
3 - trotyl (aluminum does not react, carbon forms in 
diamond phase), 4 - troty] (aluminum does not react, 
carbon forms in graphite phase), 5 - troty] (aluminum 
reacts), 6 - gunpowder (aluminum does not react, carbon 
forms in diamond phase), 7 - gunpowder (aluminum 
reacts), 8 - system gunpowder-am monium nitrate (50:50) 
(aluminum does not react, carbon forms in diamond 
phase), 9 - system gunpowder-am m onium nitrate (50:50) 
(aluminum reacts). 





to what extent aluminum enters the reaction for the 
present time remains open). As it developed, participa- 
tion in chemical reaction has a very significant effect on 
the behavior of the explosive system. For example, it is 
apparent in Fig. 6 that if aluminum does not react, its 
addition leads to a very noticeable increase in detonation 
velocity (as a result of growth in density); but if it does 
react, the detonation velocity just as noticeably decreases 
(due to the lesser amount of gaseous products and 
correspondingly higher content of condensed phase in 
the detonation products due to the reaction of forming 
aluminum oxide [4]). The role of the chemical reaction 
of aluminum is traced just as clearly in Fig. 10: if 
aluminum does not react, the temperature of explosive 
conversion decreases (part of the heat is expended on 
heating the aluminum), but if it does react - it increases 
(as a result of the intensely exothermal reaction of 
aluminum oxidation). 


Returning to Fig. 6, let us note yet another characteristic 
feature during explosion of the studied systems in situ- 
ations where aluminum reacts, namely the nature 
of the inflection points. With small additions of 
aluminum carbon forms in the diamond phase, 
but if much aluminum is present so much heat 
is emitted due to chemical reaction that the growth 
in temperature at practically constant pressure at the 
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Chapman-Zhuge point results in a transition in composi- 
tion of the systems from the region of stable diamond to 
the region of graphite existence. This results in an inflec- 
tion point and origination of a “shelf’’, as referred to in [1]. 
Analogous inflection points are observed in Figs. 7 and 9 
where they have the same nature. At the same time it may 
be seen in Fig. 10 that an analogous inflection point at the 
temperature of explosive conversion does not exist. This is 
related to the fact that the difference in enthalpy of 
formation between graphite and diamond in not great (1.9 
kJ per mole) and is significantly less than the thermal effect 
of oxidation of aluminum. 
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Fig. 7. Effect of adding p on detonation pressure. 
Key: Notations same as in Fig. 6. 





ef 
Zé-r 








24 





20 
16 }- 


12} 

















Key: Notations same as in Fig. 6. 





The effect of adding aluminum on detonation tempera- 
ture (Fig. 7) is readily explained from the same premises 
as in its effects on detonation velocity: a marked 
decrease in pressure in the case where aluminum enters 
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Fig. 10. Effect of adding aluminum on : 


Key: Notations same as in Fig. 6. 





the reaction and conditioned by a drop in the fraction of 
gaseous and corresponding increase in the fraction of 
condensed products. If aluminum does not react, deto- 
nation pressure also decreases, but very insignificantly. 
In this case aluminum plays the role of a diluent, 
somewhat diminishing the fraction of gaseous detona- 
tion products. 


The nature of the effect of adding aluminum on the 
fraction of formed condensed carbon (Fig. 8) is very 
interesting. If aluminum does not react, its addition 
tends to lower the content of condensed carbon simply 
due to the fact that the aluminum plays the role of a 
diluent. If aluminum does react, then by binding up 
oxygen it must also increase the content of condensed 
carbon, as observed in the case of octogen and gun- 
powder. However, in the case of trotyl, addition of 
aluminum decreases this content. This is due to the fact 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-95-015 
6 April 1995 


that the above stated additions raise the temperature of 
explosive conversion (Fig. 10), so that the equilibrium C 
+CO, =2CO is shifted to the right and additional carbon 
consumption occurs. Generally speaking, the same phe- 
nomena should also take place in the case of octogen and 
gunpowder. However, its role is apparently very small, 
since, as seen in Fig. 8, during detonation both octogen 
and gunpowder form significantly less carbon than in the 
detonation of trotyl. 


The growth in density at the Chapman-Zhuge point with 
addition of aluminum is caused by the growth in initial 
density. At the same time, as seen in Fig. 9, in many 
cases the corresponding curves pass through a max- 
imum, and only when aluminum enters the reaction. 
This is related to the fact that as stated previously, at 
high aluminum content the temperature of explosive 
conversion (Fig. 10) increases linearly and detonation 
pressure drops markedly (non-linearly) (Fig. 7). 


4. Effect of Adding Water on System Gunpowder- 
Oxidant (Ammonmm Nitrate) 

In the above we indicated that additions of water leads to 
a decrease in the energy characteristics of explosives and 
gunpowder. However, this decrease is not great in view 
of the fact that the safety factor in handling many 
explosives and gunpowder increases significantly. On the 
other hand, since gunpowder has a negative oxygen 
balance, there are grounds for hope in raising its energy 
potentials by introducing an oxidant - ammonium 
nitrate, i.e., utilizing the same procedure as in preparing 
industrial explosives. By the same token it is possible to 
compensate for the energy losses caused by addition of 
water, which in this case acts as a retardant. 


Calculations were made for mixtures having maximum 
detonation characteristics (see [1], system No. 3). For 
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greater clarity, calculated results are presented for the 
above Figs. 1-5. From them it may be seen that additions 
of waier affect the explosive properties of the system 
gunpowder-saltpeter in essence the same as in the above 
examined explosives and gunpowder. At the same time, 
Figs. 1 and 2 clearly show that addition of ammonium 
nitrate to gunpowder noticeably increases the energy 
Capacity of the system: if by these parameters gunpowder 
itself falls in between troty] and octogen, then the system 
gunpowder-saltpeter is much closer to octogen and 
essentially lies at the same level as hexogen. 


The detonation temperature (Fig. 5) of the system gun- 
powder-saltpeter is noticeably lower than that of the 
other systems, owing to the low enthalpy of formation of 
saltpeter (ammonium nitrate nevertheless causes an 
increment in energy evolution owing to the balanced 
state of the explosive composition). 


Finally, let us note that as seen in Fig. 4, during explo- 
sion of the system gunpowder-saltpeter, no condensed 
carbon whatsoever is formed. This is an apparent result 
of a fully balanced system, although it should be taken 
into account as an important ecological factor. 


5. Effect of Aluminum on System Gunpowder-Ox idant 
(Ammonium Nitrate) 


Calculation results for triple systems gunpowder- 
saltpeter- aluminum are presented in Figs. 6-10. It 
became evident that, as in the previous case, the system 
gunpowder-saltpeter behaves similar to other explosive 
systems. Particularly, its explosive characteristics 
depend significantly on whether or not aluminum enters 
the reaction, and on the phase state of the formed 
carbon. 














Table 2 
Threshold Situation Dessity, Detonation Detonation pres- pete Toy ane hy me 4 omaenmed 
gpa cece velocity, km per sure, GPa temperatere, K Chapman-Zhage | carbon contest, 
sec point, g per ca percent 
- 
Aluminum does not react 1.615 7.35 17.9 2014 2.03 5.8 
Aluminum reacts 1.615 7.11 18.0 3656 2.07 5.4 























As before, additions of ammonium nitrate to gunpowder 
noticeably raises the explosive characteristics of the 
system. For example, in Fig. 6 it is evident that at 
12-percent aluminum content (assuming it does not 
react) the detonation velocity of the mixture gunpowder- 
saltpeter exceeds 8 km per second. At the same time 
raising the aluminum content does not have as strong an 
effect. For example, as seen in Fig. 7, the detonation 
pressure is 24 GPa and remains so after increasing the 
aluminum content from 0 to 30 percent (assuming the 
aluminum does not react). A similar picture is observed 
for detonation velocity: on increasing the aluminum 
content from 0 to 12 percent (assuming it does not react) 
the detonation velocity stays within 7.8-7.9 km per 
second. 


Although additions of aluminum do not have a signifi- 
cant effect on the detonation parameters, their role is 
nevertheless very important, since the high heat effect 
from the oxidation of aluminum is manifested at the 
expansion stage of the formed gases and causes an 
increase in fugacity. 


The detonation temperature (Fig. 10), as in the above 
case (Fig. 5), for the system gunpowder-saltpeter is least 
for the above reason. 


Since it became evident that water and aluminum could 
have a favorable effect on the parameters of an explosive 
composition, it would be advantageous to examine the 
possibility of using them jointly. This approach has been 
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tested widely in practice in many formulas for industrial 
explosives. Such systems, however, are not sufficiently 
powerful, and therefore are not fully effective in 
breaking up very hard rock. The approach analyzed in 
the present work, based on the use of gunpowder as a 
high energy component, in essence makes it possible to 
overcome this difficulty. Let us demonstrate the above 
Statement with calculated results conducted for the 
system gunpowder-ammonium nitrate-aluminum-water 
at 34, 34, 20, and 12 percent (by weight) content. As 
before, calculations were conducted for two threshold 
situations: when aluminum reacts, and when it does not 
react. The results are presented in Table 2. It may be seen 
that this type of system is indeed very effective: at 
composition density 1.615 g per cm®, it provides a 
detonation velocity of over 7 km per second and a 
detonation pressure of 18 GPa. Clearly, an explosive 
composition such as this could be effectively used in 
quarries containing hard rock. By the same token, it is 
possible to develop new industrial explosives with 
improved detonation parameters by using gunpowders. 


In conclusion let us note that there is a real possibility for 
significant improvement in the power characteristics of 
known and presently used emulsified explosives such as 
poremite and poremite M by introducing gunpowder in 
amounts of 20-25 percent. By our calculations, this 
would make it possible to achieve a detonation velocity 
level of 5-6 km per second in comparison to 2.5-4 km per 
second for standard poremites. 


Conclusions 


1. Introduction of water somewhat lowers the explosive 
characteristics (velocity, pressure, detonation tem per- 
ature) of gunpowder, trotyl, and octogen. For a given 
water content gunpowder, by these characteristics, 
occupies an intermediate position between troty] and 
octogen. 


2. Additions of aluminum greatly affect the explosive 
characteristics of gunpowder, trotyl, and octogen. The 
nature of this effect essentially depends on whether or 
not the aluminum enters the reaction. 


3. For low additions of aluminum, the explosion is 
accompanied by the formation of carbon in the dia- 
mond phase, while at sufficiently high additions - in 
the graphite phase. 


4. Addition of ammonium nitrate to gunpowder signif- 
icantly raises the energy capacity of the system, which 
then becomes comparable with systems such as hex- 
ogen and octogen. Water, having a retardant action, 
somewhat lowers the explosive characteristics of the 
system. 


5. Addition of aluminum mildly affects the detonation 
properties of the system gunpowder-saltpeter. 


6. The system gunpowder-ammonium nitrate- 
aluminum -water exceeds typical industrial explosives 
in explosive characteristics. 
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7. Additions of water could noticeably increase the 
energy capacity of standard emulsified explosives. 


8. Introduction of gunpowder to industrial explosives, 
as a rule, improves the ecological aftereffects of the 
expiosion. 
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Chemical Problems in Ecology. Declaration of the 
XV Mendeleyev Conference on General and 
Applied Chemistry 

957A0248A St. Petersburg ZHURNAL PRIKLADNOY 
KHIMII in Russian Vol 66 No 11, Nov 93, pp 2401-2402 


[FBIS Translated Text] (Minsk, 24-29 May 1993). The 
level of development of government and its economy, 
the status of the environment, and the health of the 
people to a great extent depend on the level of develop- 
ment of the chemical branch of industry. The collapse of 
the USSR, the disruption of scientific-technical and 
industrial ties, and the difficult transition to a market 
economy caused a deep economic crisis and drop in 
production in the chemical branches and placed what 
was recently a unified chemical complex onto the level of 
a ruin. 


The potential scales of the negative ecological after- 
effects of this requires the acceptance of fundamental 
steps on sustaining and developing the chemical com- 
plex. In this case, resolution of ecological problems in the 
most intimate form must be tied to the resolution of 
economic tasks. 


We, the delegates to the XV Mendeleyev Conference on 
General and Applied Chemistry, devoted to problems in 
ecology, in the working of which 1433 delegates partici- 
pated, representing the scientific institutions, enter- 
prises, chemical societies, and organs of 24 countries — 
Azerbaydzhan, Belarus, Bulgaria, Hungary, Great 
Britain, Germany, Hong Kong, Denmark, Italy, Kaza- 
khstan, China, Latvia, Lithuania, Moldavia, the Nether- 
lands, Poland, Russia, the U.S., Uzbekistan, Ukraine, 
Czechoslovakia, Estonia, and Japan—are cognizant of 
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public opinion on the need to coordinate resources for 
the purpose of preventing unfavorable regional, inter- 
regional, and global ecological changes, occurring as a 
result of anthropogenic acts on nature, the greater por- 
tion of which are related to chemical substances and 
processes. 


A problem common to the countries of the common- 
wealth is the retarded ecologization of all branches of the 
economy. Chemical science and new ecologically safe 
technologies predetermine the solution of many prob- 
lems in safeguarding the environment, improving the 
health of man, formation of an effective structure of 
social production and stable development of our nations. 


Supporting the principles and resolutions of the United 
Nations Conference on the Environment and Develop- 
ment (Rio de Janeiro, 1992), the conference calls for the 
distribution of documents amongst the governments of 
the Commonwealth of Independent States and make 
them available to the public. 


The XV Mendeleyev Conference supports the resolution 
adopted in May 1993 in Moscow on a meeting of the 
heads of state of the CIS to create a single economic 
entity, providing high cooperation in production and 
coordination of resources on resolving environmental 
problems. 


The conference considers it advantageous to create inter- 
regional and inter-governmental programs and the 
appropriate coordinating bodies, the basic tasks of which 
should be: 


— to create a system of unified monitoring and collective 
ecological safety of the CIS governments; 


—to coordinate the development of chemical branches 
of industry; 


— to create ecologically safe resource-saving technologies 
and processes using closed cycles with minimum waste 
levels; 


—to organize an agreed-upon normative and legal base; 


—to organize a single data bank for CIS nations on 
ecological safety; 


-to organize a system of continuing ecological enlight- 
enment, education, and teaching of the public on the 
level of international experience, keeping in mind the 
ecologization of all subjects and disciplines. 


The conference addresses all legislative bodies of the 
nations with a proposal to create a single bank of 
ecologically oriented technology, and the development 
and adoption of corresponding inter-governmental 
legislative acts. 


The collapse of the Union and disappearance of union 
integrated structures should not lead to the cessation of 
scientific ties in our chemical society. It is necessary to 
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preserve and give maximum support to integrating struc- 
tures and measures, such as conjoint scientific programs 
and councils, scientific journals, scientific conferences 
and meetings. The Federation of Chemical Societies 
imeni D. I. Mendeleyev, created during the conference, 
should play an important role here. 


The priorities of chemical science, aimed at the realiza- 
tion of the principles of stable development, require: 


—search and development of new principles of devel- 
oping chemical processes; 


— orientations on the utilization of renewable sources of 
energy and raw materials; 


— creation of ecologically com patible and biodegradable 
materials; 


—extending knowledge of natural processes and their 
use in developing future technology. 


The XV Mendeleyev Conference calls on all scientific 
chemists and workers in the chemical branches of 
industry in the SNG countries to combine their 
resources and resolve the problems standing before 
chemical science and industry. Chemistry must become 
an instrument of worthy and stable life for current and 
future generations. 


XV Mendeleyev Confercace on General and 
Applied Chemistry. Chemical FP roblems of Ecology 
957A0248B St. Petersburg ZHURNAL PRIKLADNOY 
KHIMII in Russian Vol 66 No 11, Nov 93 pp 2403-2405 


[Article by Ye. S. Postnikova; UDC54(047)} 


(FBIS Translated Text] On 24 to 29 May 1993, the 
scheduled XV Mendeleyev Conference, convened in 
Minsk, and was devoted to chemical problems in 
ecology. It was not by accident that the conference was 
convened in Belarus - a republic where the ecological 
Situation was especially aggravated in connection with 
the disaster at the Chernoby] nuclear power plant. 


The conference was organized by the Mendeleyev 
Society (Russia), national chemical societies of Belarus 
and Ukraine with the active participation of the 
Academy of Sciences of Belarus, Russia, Ukraine, min- 
istries and committees on ecology and education. 
Thanks to the consistent and persistent positions of the 
Academy of Sciences, the government, the chemical 
community, the sponsors - industrial associations and 
companies - the XV Mendeleyev Conference was well 
organized and demonstrated a high scientific level. 


The national organizing committee included conference 
president O. M. Nefedov, academician, vice president, 
Russian Academy of Sciences; organization committee 
representative L. M. Sushchen, academician, president, 
Academy of Sciences Belarus, and representatives: Yu. 
A. Zolotov, academician, Russian Academy of Sciences; 
V. P. Kukhar, academician, vice-president, Academy of 
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Sciences Ukraine; I. I. Lishtvan, academician, Academy 
of Sciences Belarus; V. F. Rostunov, vice-president, 
Mendeleyev Chemical Society; V. S. Soldatov, academi- 
cian, Academy of Sciences Belarus. 


The Mendeleyev Conference attracted the attention of 
the scientific community, chemists, ecologists, and 
chemists- technicians: at the conference there were 
present delegates and guests (1432 persons) from 24 
countries - Belarus, Russia, Ukraine, other countries of 
the CIS, Bulgaria, Hungary, Germany, Hong Kong, 
Denmark, Italy, Latvia, Lithuania, Poland, U.S., and 
Czechoslovakia. The conference acquired the status of 
an international forum. Working languages were Russian 
and English. 


The scientific program of the conference included ple- 
nary lectures, section and standing reports, and the work 
of “round tables’. The reports were distributed among 
the following sections: 


Section 1 - research and control of the ecological state of 
the environment; 


Section 2 - new waste-free and low-waste technologies in 
chemical industry; 


Section 3 - ecological problems in the functioning of large 
industrial and agricultural complexes; 


Section 4 - neutralizing wastes from production and 
restoration of natural systems; 


Section 5 - migration and accumulation of chemical, 
radiological, and biological contaminants in the environ- 
ment; 


Section 6 - problems in teaching ecology within the 
system of public education; 


Section 7 - medical-chemical problems in ecology. 


On 24 May, president of the conference, Academician O. 
M. Nefedov opened the XV Mendeleyev Conference 
which undertook the task of discussing and preparing 
scientifically founded and carefully checked recommen- 
dations on optimization of long term governmental 
policy on chemical problems in ecology. 


The report of V. A. Koptyug (Russia) “Chemistry and 
Stable Development: Status and Prospects after the 
United Nations Conference in Rio de Janeiro” was 
fundamental and attested to the fact that anthropogenic 
acts led to a global character in the degradation of 
nature. It is necessary to adopt a concept of stable 
development. 


Many environmental problems are planet-wide in char- 
acter and must be resolved through the agreed-upon 
efforts of all mankind. Our civilization must take a 
conscious turn to a new direction in development, a path 
to a stable, ecologically acceptable economic develop- 
ment. The model of stable development must provide a 
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necessary balance between the resolution of social- 
economic problems and preservation of the environ- 
ment, satisfying the basic living needs of the present 
generation, while preserving these possibilities for future 
generations. 


“Ecological ?roblems and Ways to Their Solution” - the 
theme of a report by I. I. Lishtvan (Belarus). 


L. Khansen - director of the Danis toxicology center 
“Chemistry and Toxicology”’, in a report titled ‘“‘Ecolog- 
ical Status of Belarus” presented some results of Danish 
colleagues studyirg the ecological situation in Belarus 
from the standpoint of the rest of the world. 


Later, in the plenary reports, fundamental applied tech- 
nology aspects were presented on the ecological pressing 
of chemical production, problems related to the ecolog- 
ical after-effects of catastrophes in nuclear energy 
(Chernoby], Chelyabinsk), and problems in ecology and 
education: 


G. F. Tereshchenko (Russia) - “Some Ways to 
Decrease Ecological Pressing of Chemical Produc- 
tion”; 


V. P. Kukhar, V. G. Baryakhtar (Ukraine) - “Ecolog- 
ical After-Effects of the Chernobyl Nuclear Power 
Plant Accident”; 


S. V. Golubkov (Russia) - “Problems and Ways to 
Integrate Complexes Within the Framework of the 
CIS”; 


A. D. Kuntsevich (Russia) - “Problems in Destroying 
Chemical Weapons’’; 


V. L. Talroze (Russia) - “Chemistry of the Atmo- 
sphere and Dependability of Predictions on the 
Ozone Layer and Earth’s Climate’; 


G.A. Yagodin, L. G. Tretyakov (Russia) - ‘Problems 
in Ecological Education”; 


N. G. Rybalskiy, Ye. M. Zaslavskiy (Russia) - “Fed- 
eral Scientific-Technical Problem "Ecological Safety 
in Russia‘‘ and Problems in Chemical Science and 
Industry”; 


Z. Yevlinskiy (Poland) - “New Concept in Refining 
Polymers and Their Destruction in the Environ- 
ment”; 


F. D. Ovcharenko (Ukraine) - ‘Natural Dispersed 
Systems and Ecology’”’. 


The plenary reports and the problems considered in 
them were also reflected in the “round table” discus- 
sions: ‘‘Megalopolis - Problems in the Existence of Large 
Municipal Algomerations, leaders - Academician L. M. 
Sushchenya (Belarus), Academician V. I. Osipov 
(Russia), Academician S. A. Andronati (Ukraine); and 
”*Chemistry - Nature - Man“, leaders: Academician O. 
M. Nefedov (Russia), Academician I. I. Lishtvan 
(Belarus), Academician V. D. Kukhar (Ukraine). 
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Within the 7 sections of the conference, the participants 
were able to discuss over 200 reports (out of 250 sub- 
mitted) and familiarize themselves with the stanuing 
reports, which approached 800. Sample information on 
materials presented at the XV Mendeleyev Conference is 
contained in published theses: ““Mendeleyev Conference 
on General and Applied Chemistry (Republic of Belarus, 
Minsk, 24-29 May 1993), Vols. 1-4, published by 
"Nauka i Tekhnika‘‘, Academy of Sciences Belarus and 
Ministry of Information Republic of Belarus. 


Summaries of the work by each section were presented at 
the last plenary session. The section representatives took 
note of the level of the reports, the activity in discus- 
sions, und the constructive trend in the approaches to the 
resolution of ecological problems in the chemical way. 
Attention was drawn to the fact that for the first time the 
efforts of chemists and medics were united concerning 
the action of various factors on the environment and the 
human health. The section “Medical-Chemical Prob- 
lems in Ecology” therefore had an inter-departmental 
character. 


The delegates of the conference unanimously adopted a 
declaration of the XV Mendeleyev Conference and sup- 
ported a proposal to conduct the next X VI Mendeleyev 
Conference in Ukraine in Kiev. 


Synthesis of 2- and 4-Benzylpyridines, Reagents 
for Detecting Pesticides 

957A0248C St. Petersburg ZHURNAL PRIKLADNOY 
KHIMII in Russian Vol 66 No 11, Nov 93 (manuscript 
received 10 Mar 93) pp 2617-2620 


[Article by L. P. Ivanova, A. A. Kasatkina, and V. N. 
Trifonova, Fine Organic Synthesis SRI, Ufa, Herbicides 
SRTI, Ufa; UDCS47.898:547.831] 


[FBIS Translated Text] The synthesis and isolation of 2- 
and 4- benzylpyridines are described. These are used as 
reagents in thin layer chromatography in the detection of 
pesticides in the environment. The synthesis of 2- and 
4-pyridines is based on the homolytic alkylation of 
pyridine with toluene in the presence of tri-fluoroacetic 
acid. 


Published methods for the synthesis of 2- and 4- 
pyridines, used for the detection of residual amounts of 
pesticides [1], have many stages and low yields [2,3]. In 
the present work synthesis of 2- and 4-pyridines is 
accomplished by homolytic alkylation of pyridine with 
toluene under the action of the initiating systems: t- 
BuOOH/Fe** and (PhCOO), [4]. 


It was established that reaction of toluene with pyridine 
in the presence of tri-fluoroacetic acid and under the 
action of initiating system t-BuOOH/FeSO, (0.5-0.01 
percent by weight of pyridine) leads to the formation of 
mono-, di- and tri-substituted pyridines 


Pyridine conversion reaches 70 percent with 70-85 per- 
cent selectivity in formation of target products. The 
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results indicate that during the course of the reaction a 
mixture of isomeric benzyl] pyridines is formed, differing 
in number and position of substituents in the ring. 


At low pyridine conversion (~ 30 percent) chiefly mono- 
alkylation products [2-benzy! pyridine (I) and 4-benzy] 
pyridine (II) in 1:2 ratio] are formed. At more extensive 
conversions the basic products become di- and tri- 
substituted pyridines (2,4—dibenzyl pyridine (III), 
2,4,6—tribenzyl pyridine (IV)]. In trace quantities 2- 
benzy] pyridine is also formed (not more than 3 percent). 


It was established that in the alkylation of pyridine, 
protonated with tri-fluoroacetic acid, with toluene and in 
the presence of benzene, an analogous relationship is 
observed between the degree of pyridine conversion and 
the ratio of resulting mono- and poly-substituted alkyla- 
tion products, as in initiation with t-BuOOH/FeSO, (see 
table). 





Alkylation of Pyridine with Toluene in Presence of Initi- 
ating Systems at Various Ratios of Pyridine to BetOOH/ 


























FeSO, at 80° 
tL Degree of Reacttow Yield of 
and its ratio to pyridine Prodact Alkytation 
pyridine conversion Products 
(perceat) (percent) 
t-BuOQOH/ 20 I 20 
FeSO4 1.1:1.0 
Il 88 
Il 3 
IV 3 
Vv 3 
1.5:1.0 40 1 18 
II a 
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Ill 18 
IV 4 
Vv 2 
2.0:1.0 70 I 15 
ll 30 
II 25 
IV . 
Vv 
(PhCOO)) 2.0:1.0 Pe) I 17 
ll 36 
Ill 18 
IV 7 
Vv 














The degree of pyridine conversion and the selectivity of 
alkylation product formation may be regulated by 
altering the molar ratio of protonated pyridine and 
initiating system (see table). 


It was established that the ratio of alkylation products 
depends heavily on the pyridine:toluene ratio. Thus, by 
changing the pyridine:toluene molar ratio from 1.0:1.0 
to 1.0:5.0 the fraction of di- and tri-substituted pyridines 
increases 2 times in comparison with 2- and 4- 
mono-substituted products. 


Experimental P art 


For the qualitative and quantitative determination of 
com pounds (I)-(V) and their ratios in the reaction mix, a 
chromatograph, Chrom-S5 with flame ionization detector 
was used. Hydrogen output was 30, air 500, and helium 
30 m1 per min. The column was 2 meters long and 3 mm 
in diameter, immobile phase—8 percent SKTFTKK- 
50X, placed on carrier Chromaton NAW-HMDS (0.20- 
0.25 mm). PMR spectra of compounds (I)-(V) were 
obtained on spectrometer Tesla BS -497 at 20-25%, 
internal standard - GMDS. Melting point temperature 
was determined on a Kofler table. 


The reaction was conducted in acetonitrile (40 m)), 
containing pyridine, protonated tri-fluoracetic acid (0.02 
mole pyridine, 0.22 mole tri-fluoroacetic acid), toluene 
(0.10-0.22 mole), initiating system (0.022 mole-0.030 
mole), at 80° in an inert medium. Termination of the 
reaction was determined by depletion of the initiating 
system. The reaction mix was then neutralized with 
ammonia, and the reaction products extracted with 
chloroform. The alkylation products were separated 
from the reaction mix by liquid columnar chromatog- 
raphy (Al,Os3, hexane-chloroform in 1:9 ratio by 
volume). 


2-Benzylpyridine (I), C,,H,,N. b.p. 276, m.p. 8-10°, 
n?°D1 5790, d 1.054. PMR spectra [(CDCI,), 4, m.d.]: 
2.9 with (2H, CHg), 7.0-8.75 M (9H, Ar). 


JPRS-UST-95-015 
6 April 1995 


Found (percent): C 85.2, H 6.5, N 8.2. 
C,gH,,N Calculated (percent): C 85.7, H 6.3, N 7.9. 


4-Benzylpyridine (II), C,,H,,N. b.p. 287°, n*°P 1.5820, 
d 1.061. PMR spectra [((CDCI,), 5, m.d.]:2.9 with (2H, 
CH,), 7.0-8.75 M (9H, Ar). 


Found (percent): C 85.2, H6.5, N 8.2 
C,gH,,N. Calculated (percent): C 84.9, H 6.7 N 8.4. 


2,4-Dibenzyl pyridine (III), CygHyqN. bp. 104-106" (10 
mm Hg), n*°P 1.5785, d 1.68. PMR spectra [CDCI,), 4, 
m.d.}: 3.0 with (4H, CH,), 7.05-8.55 M (10H, Ar). 


Found (percent): C 88.0, H 6.6, N 5.4 
C, 9H,,N. Calculated (percent): C 87.7, H 6.9, N 5.5. 


2,4,6k-T ribenzy] pyridine (IV), CagHgsN. b.p. 130-135° 
(10 mm Hg), n7°P1.5776, ¢ 1.074. PMR spectra 
[((CDCls, 6, m.d.]: 3.0 with (6H, CHg, 7.0-8.55 M (17H, 
Ar). 

Found (percent): C 89.4 H 6.6 N 4.0 

CygH,,N. Calculated (percent): C 89.0, H 6.7, N 4.3. 


3-Benzyl pyridine (V), C,,H,,N. b.p. 286, m.p. 34°, n?°P 
1.5820, d 1.042. PMR spectra [(CDCI,), 8, m.d.]: 2.9 
with (2H, CH,), 7.0-7.8 M (9H, Ar). 


Found (percent); C 85.2, H 6.5, N 8.2. 
C,3H,,N. Calculated (percent): C 85.7, H 6.3, N 7.9. 


Conctus ions 


1. Homolytic alkylation of protonated pyridine with 
toluene in the presence of various initiators results in 
the formation of benzyl! pyridines. 


2. It was demonstrated that the most effectiv. initiating 
systems are t =BuOOH/Fe** and (PhCOO), at a tem- 
perature of 80°. The products of pyridine substituted 
with toluene form at yields as high as 85 percent. 
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Basic Trends in Development of Catalysts and 
Processes for Environmental Protection 

957AD161A Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Vol 66 No 12, Dec 93 (manuscript 
received 10 Nov 93) pp 2641-2650 


[Article by E. N. Yurchenko; UDC541.128.13.662.61: 
66.096.5 4662.96 460.743 469.794] 


[FBIS Abstract] A review of papers presented at a 
symposium entitled “‘Catalytic Materials and Coatings,” 
in conjunction with 17-21 Oct 1993 Meeting of the 
Fourth European Conference and Exhibit on Materials 
and Processes, covers basic three areas: 1) new materials 
for making catalysts having greater selectivity in techno- 
logical processes; 2) new catalyst materials and their 
forms for environmental control processes; 3) optimati- 
zation of catalytic purification technology. The bibliog- 
raphy lists the authors names, title of report, and parent 
organization. References 49 (Russian). 


Biotesting of ic and M utagenic 
Communic in Water Eeospetcans 


957A0200A Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKOGO OBSHCHESTVA IM. D.I. 
MENDENELEV) in Russian Vol 38 No 1, 

Jan-Feb 94 pp 86-92 


[Article by Sergey Vasilyevich Kotelevtsev, candidate of 
biological sciences, senior scientific association, Physical 
Chemistry of Biomembranes Department, Biology 
Department, Moscow State University imeni M.V. 
Lomonosov, and L.I. Stepanova, candidate of biological 
sciences, senior scientific association, Physical Chem- 
istry of Biomembranes Department, Biology Depart- 
ment, Moscow State University imeni M.V. Lomonosov; 
UDC 543.9} 


{FBIS Translated Text] In the opinion of an extensive 
group of researchers, environmental pollution is the 
limiting factor in humankind’s development.’ Anthro- 
pogenic effects on the ecosystem are conventionally 
divided into two groups: 1) acute stress, which is char- 
acterized by the sudden beginning, rapidly increasing 
intensity, and short duration of disturbances, and 2) 
chronic stress, which refers to low-intensity disturbances 
that either last for extended periods or are frequently 
repeated, which is to say “continually worrisome” 

effects.? Ecosystems generally possess resistance aid 
elasticity, which helps them endure periodic severe or 
acute effects. Moreover, a number of populetiors even 
need stochastic disturbing effects — fires, storms, abrupt 
climate changes—for their development. Indeed, this is 
precisely why ecosystems are often successfully restored 
after one-time effects, such as for example, a one-time 
discharge of toxic compounds or the total utilization of a 
forest. Chronic disturbances, on the other hand, may 
have pronounced and persistent consequences, espe- 
cially in the case of contamination with chemical wastes 
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that have not previously existed in nature.* Those com- 
pounds that are foreign to organisms, i.e., xenobiotics, 
do not generally enter into either energy or plastic 
exchange in the cell but instead accumulate in the tissues 
and undergo chemical transformations at various rates, 
interacting with vitally important biological structures. 


At the present time, more than 50 million tons of toxic 
wastes are being released into the biosphere each year. In 
the United States alone, more than 1,000 new chemicals 
are produced each year. Among these xenobiotics, carci- 
nogenic and mutagenic compounds pose a special t*reat 
and, according to a number of estimates, account for at 
least 5 percent of all anthropogenic ecosystem 
contaminants.* As a rule, these compounds are not 
acutely toxic; however, as they accumulate in the body, 
they manifest a prolonged effect with especially 
dangerous consequences. 


The increasing incidence among the population of a 
number of diseases, impairments of the immune sys- 
tem’s functioning, and selected hereditary pathologies is 
explained by the presence of ever-increasing amounts of 
xenobiotics in the habitat. The skyrocketing mortality 
due to oncologic diseases has created the problem of not 
only treating but also preventing cancer. It has been 
noted that more than one-fourth of oncologic diseases in 
people are linked to contamination of the air, foodstuffs, 
or drinking water by carcinogenic compounds.* The 
number of tumors recorded in the tissues of animals 
living in contaminated ecosystems has increased sharply 
in the past decade. In some fresh water reservoirs, more 
than 40 percent of the fish are afflicted with various 
types of tumors,® and the incidence of oncologic diseases 
among marine fish living in zones of intensive ship 
traffic or in underwater oil recovery sites has also 
increased significantly.® 


One of the characteristic features of carcinogenic and 
mutagenic compounds that makes their analytic chem- 
istry -based determination difficult, especially in biologic 
tissues, is the fact that they may have a biologic effect 
even in very low concentrations.” In addition, chemical 
methods cannot be used to determine whether a partic- 
ular substance possesses carcinogenic and mutagenic 
properties. In view of this fact, biologic testing and 
bioindication of carcinogenic and mutagenic compounds 
are becoming increasingly important. In industrially 
developed countries, biochemical and genotoxic moni- 
toring of air emissions, sewage, natural waters, food- 
stuffs, etc., is conducted along with analytical testing.** 


Principles of Biotesting. Biologic and Biochemical 
Monitoring 


In biologic testing, a specified concentration of the 
chemical or mixture of substances undergoing testing is 
placed in an animal or plant habitat (test object), and the 
said organisms are observed for fixed periods of time. 
The concentration of test substances at which the ani- 
mals or plants remain alive for an extended period of 
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time and remain free of noticeable changes in their rate 
of growth and development is considered harmless. This 
principle has long been used in our country to analyze 
poisons and industrial wastes. 


Back in 1761, Gavriil Romanovich Derzhavin took part 
in a form of biotesting of the sewage from the Chebok- 
sary leather plants.*° 


At the present time, the entire system of government 
monitoring of chemical compounds released into the 
environment primarily uses biotesting, and the max- 
imum permissible concentrations [MPCs] of chemicals 
and mixtures thereof are determined on its basis. Two 
systems of MPCs exist in our country: sanitary-hygiene 
MPCs, which are developed by medical institutions, and 
fishing industry MPCs, which are approved by the 
Russia Scientific Technical Council on Fish Farming 
[Rybvod]. For water bodies used in fishing, the “MPC is 
that experimentally established and officially approved 
maximum permissible constant level in water of a toxic 
material or its metabolites that does not result in any 
consequences in the water reservoir that would reduce its 
value from a fishing standpoint or make it difficult to use 
for fishing.””** 


When the fishing industry MPCs are developed, consid- 
eration is given to selected chemical parameters of the 
test substance (solubility, stability in an aqueous 
medium, and effect on the pH of water, oxygen dissolved 
in water, the nitrogen in nitrates and nitrites, and ammo- 
nium nitrate). Its effect on the growth, breeding, and a 
number of physiologic parameters of single-cell algae is 
established, and experiments are conducted on mass 
species of zooplankton and fish. The experiments con- 
ducted on zooplankton (generally Daphnia) last 30-40 
days, and those on fish last 3 months. Not only adult 
specimens but also eggs and larvae are studied. Recently, 
selected physiologic parameters, for example, respiration 
rate and blood composition, have also been used in 
ev iluating chemicals’ , toxicity, and histologic disorders 
have been analyzed.** 


Afier an MPC for a water reservoir has been established, 
analytic methods are used to monitor the level of toxic 
substances. Frequently, however, it happens that the 
concentrations recommended for monitoring are very 
small and cannot be registered by standard analytic 
methods. Moreover, MPCs are developed not only for 
individual compounds but also for various mixtures, 
toxic impurity containing substances, or products of the 
chemical] industry whose composition changes depend 
on production conditions, nature of the raw material, 
etc. This also makes chemical monitoring of MPCs 
difficult and evokes justified criticism of the existing 
system of determining the quality of the environment. 
For the present, however, no other systems for deter- 
mining fishing industry MPCs have been proposed, and 
it is hardly worth disrupting the established practice 
without creating something more effective in its place. 


The use of biochemical and genetic testing systems to 
track the presence of xenobiotics in the environments 
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may serve aS an important supplement to analytic 
methods. The said methods not only make it possible to 
detect primary disturbances in the functional systems of 
plants and animals before the onset of pathologic 
changes or the animals’ death but also make it possible to 
determine the mechanism of a toxicant’s effect and 
forecast the consequences of that effect. In this regard, 
biochemical monitoring of toxic and, above all, muta- 
genic and carcinogenic com pounds in the environment is 
becoming increasingly prevalent.*®:** 


Biochemical Moni 
Reactions of Isoforms 
Lying at the foundation of the biochemical adaptation of 
animal’s bodies to the effects of most xenobiotics are 
reactions of the said xenobiotics’ transformation in the 
membrane structures of the cellular endoplasmic reticu- 
lum. These reactions (monooxygenase oxidation) occur 
as a result of activation of molecular oxygen and subse- 
quent inclusion of one of its atoms in the molecule of 
metabolized substrate by the electron transport system, 
the main component of which is cytochrome P-450. In 
such cases, reduced nicotinamide adenine dinucleotide 
phosphate [NADPH] serves as the donor of reduction 
equivalents, and the second oxygen atom is expended to 
form a water molecule.*® 


Based on CycchromeP450° 


The membranes of the endoplasmic reticulum are com- 
paratively easily separated from tissue homogenates by 
differential centrifugation. The resultant preparation is 
called a microsome fraction. The concentration of 
cytochrome P-450 (absorption at 450 nm in the presence 
of CO) in the microsome fraction and the monooxyge- 
Nase activities with various substrates and with NADPH 
as a cofactor are determined by spectral methods. 


The monooxygenase system’s remarkable polyspecific- 
ity, which is especially well developed in the cells of the 
liver, is one of its main characteristics. At the present 
time, virtually no hydrophobic chemical compounds are 
known whose presence in the membranes of the endo- 
plasmic reticulum would not result either in their meta- 
bolic transformation or else in the induction/increase of 
monooxygenase activity in response to the said com- 
pounds’ reaction with specific receptors.’® Even com- 
pounds such as completely fluorinated hydrocarbons,’” 
which are neutral for biologic molecules, induce 
monooxygenases in the rat liver. The polyspecificity of 
monooxygenase reactions is linked to the presence of a 
large number of isoforms of cytochrome P-450, which 
besides being involved in the metabolism of xenobiotics, 
are also involved in the synthesis of hormones, fatty 
acids, and cholesterol. A special set of gene families 
controls the synthesis B+ the respective xenobiotic- 
metabolizing isoforms.** 


After entering the body, xenobiotics undergo a biotrans- 
formation process consisting of two phases. The first 
phase is called monooxygenase oxidation. As a result of 
monooxygenase oxidation, xenobiotics acquire reactive 
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groups. The second phase, i.e., reactions associated with 
conjugation of oxidized chemicals, results in the forma- 
tion of higher-molecular weight hydrophilic compounds 
that are eliminated from the body with bile, urine, and 
feces.?° 


Despite the fact that most metabolites formed in the 
monooxygenase system become less toxic and are elim- 
inated from the body, however, some of them actually 
acquire biologic activity and mutagenic or carcinogenic 
properties as a result of oxidation in the first phase of 
detoxication. This process is called metabolic activation 
of xenobiotics. It lies at the foundation of the biologic 
testing systems used to analyze carcinogenic and muta- 
genic compounds in the environment.” It is as a result 
of metabolic activation that even such compounds as 
benz[a]pyrene and a number of polycyclic hydrocarbons 
and polychlorinated diphenyls become 
carcinogenic.?*-** These compounds enter the ecosystem 
during the process of petroleum product refining, in the 
form of pesticides and herbicides, with industrial wastes, 
and along with sewage from industrial enterprises and 
cities. , 


The cytochrome P-450 isoforms synthesized in mamma- 
lian and human tissues are conventionally divided into 
two groups. The first includes isoforms whose activity 
increases under the effect of phenobarbital. Enzymes of 
the second group form in the cells as a result of reaction 
with special cellular receptors of polycyclic hydrocar- 
bons. The strongest inducers among them are dioxins, 
3-methylchloranthrene, and 8-naphthoflavone. Selected 
polychlorinated diphenyls and mixtures thereof, such as 
Arokhlor [transliteration] and Sovol [chlorinated biphe- 
nyl], which are widely used in industry, induce both 
groups of cytochrome P-450 isoforms. it is the second 
group that is responsible for metabolic activation of 
most carcinogenic and mutagenic xenobiotics.’ The use 
of cytochrome P-450 isoforms for biotesting of carcino- 
genic and mutagenic compounds is thus reduced to 
detecting the synthesis in tissue of those enzymes respon- 
sible for metabolic activation of xenobiotics. 


Inducible enzymes may also be determined by immuno- 
chemical methods by using monoclonal antibodies to the 
respective cytochrome P-450 isoforms or by analyzing 
their monooxygenase activity in the presence of specific 
substrates (for example, 7-ethoxycoumarin and 7- 
ethoxyresorufin) and monooxygenase reaction products, 
which are easily registered by spectral or fluorimetric 
methods. The arylhydroxylase activity of microsomal 
membranes is often investigated with benz[a]pyrene as a 
substrate.** Good results are obtained by using mono- 
clonal antibodies for inhibitor analysis of specific 
monooxygenase activities.*® 


We will examine several specific examples. The determi- 
nation of xenobiotics, i.e., inducers of monooxygenases 
in human tissue, are naturally the most interesting. 
There are definite problems with respect to such deter- 
minations, however. They are related to the fact that 
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Maximum monooxygenase activity is registered only in 
hepatic tissue, which can only be obtained by a biopsy. 
For this reason, lymphocytes of the peripheral blood, 
where monooxygenase activities are low but nevertheless 
detectable and rather well induced, are used to analyze 
monooxygenase activity in human tissue. Test systems 
have recently been developed that make it possible to 
detect induction of monooxygenases in human lympho- 
cytes by known xenobiotics. These tests are used to 
determine risk groups among workers who come into 
contact with carcinogens in their occupations. 


Another object for analyzing induction of monooxyge- 
nase activity in the human body is placental tissue, in 
which only the second group of cytochrome P-450 iso- 
forms is induced. It has been demonstrated that induc- 
tion of benz[a]pyrene hydroxylase activity in the pla- 
centa results not only from direct interaction with 
xenobiotics but also from smoking during pregnancy. 
The level of monooxygenase induction appears to be 
correlated with the incidence of oncologic diseases in 
both mothers and their children.*® 


Indirect methods of determining the activity of the 
monooxygenase system in the human body also exist. 
For this, a patient is given some rather harmless prepa- 
ration, for examine, amidopyrine, whose monooxyge- 
nase reaction products are easily analyzed by spectral or 
chromatographic methods (high-pressure liquid chroma- 
tography is generally used). After a specified amount of 
time, the concentration of metabolism products in the 
patient’s saliva or urine is measured. Of course, these 
analyses are less exact than direct determination of 
act’vities in the membrane structures of the tissues; 
however, they are used in studying the individual dosage 
of drugs whose effect is mediated by metabolism of 
cytochrome P-450 in the system .** 


Tests based on induction of cytochrome P-450 isoforms 
have become especially popular in ecologic-toxicologic 
analysis of water ecosystems. Anthropogenic contami- 
nants enter water reservoirs and seas with sewage from 
enterprises and cities and as a result of flood water runoff 
from fields. Sooner or later, air emissions also end up in 
water ecosystems along with precipitation. In view of 
this fact, monitoring of water ecosystems is receiving 
special attention. As was mentioned earlier, studies of 
monooxygenase induction in the tissues of fish inhab- 
iting contaminated regions are a significant supplement 
to biologic and chemical monitoring of water reservoirs 
because they make it possible to detect changes pre- 
ceding diseases in and death of fish and they also make 
it possible to determine a toxicant’s effect mechanism 
and isolate those groups in populations that are at 
maximum risk of contaminants’ effects.?7** 


Biotesting based on registration of monooxygenase 
induction in fish tissues may be conducted in three 
versions of experiments. When the effect of chemical 
toxicants or sewage on the monooxygenase system of fish 
is studied under laboratory conditions, animals of a 
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specified species, sex, and age are subjected to protracted 
containment (inoculation) in aquariums with a known 
concentration of toxicant. In the second case, fish that 
have been previously caught and adapted to the condi- 
tions of the water reservoir undergoing testing are placed 
in special cages at sewage discharge sites or in a region of 
supposed rollution. Finally, the third possibility is to 
trap nonmigrating fish in study aquariums. If the live 
fish cannot be transported to a laboratory, its liver is 
removed at the sight where it is caught and fixed in 
liquid nitrogen. The microsomal fraction is isolated 
under laboratory conditions, and its cytochrome P-450 
concentration and monooxygenase activity are deter- 
mined. All three experiment formulations are being used 
successfully for biomonitoring of carcinogenic com- 
pounds in water ecosystems. 


The effect of sewage from paper and pulp industry 
enterprises on hydrobionts living in direct proximity to 
the discharge of treated sewage is being studied in 
accordance with the aforesaid scheme. Containment of 
graylings and yellow-winged gobies in treated sewage 
from the Baykal Paper and Pulp Combine’s aerator pond 
(sewage is aerated directly being discharged into Lake 
Baykal) demonstrated that monooxygenase induction 
occurs after the said fish have been contained for 1 
month in sewage diluted with Lake Baykal water in a 1:5 
ratio. No changes in the fishes’ monooxygenase systems 
occurred at sewage concentrations of 1:10 and 1:20. 
Sewage from the cellulose factories of the city of Kuopio 
(Finland) induce monooxygenases in a trout’s liver in 
concentrations of 5-10 percent.?* At the Baykal com- 
bine, cellulose is produced on Finnish equipment; how- 
ever, a unique three-stage treatment process is used that 
while not completely removing organochlorine com- 
pounds (which appear to be monooxygenase inducers) 
from sewage, nevertheless remove a significant portion 
of the said compounds. Studies conducted in Finland 
have revealed a good correlation between monooxyge- 
nase induction in the livers of trout contained in cages 
located different distances from the discharge of sewage 
from a paper and pulp plant and the amount of conju- 
gates of chlorinated phenol derivatives in the bile of 
trout.*° These results are consistent with data from the 
chemical analysis of water in the said regions.** 


Of course, monooxygenase induction in fish livers 
results from not just sewage from paper an‘ pulp enter- 
prises but also from sewage Jischarged by cities and as a 
result of a number of metallurgical and chemical manu- 
facturing processes. French researchers measured the 
monooxygenase activity in the livers of more than 600 
individual fish of various species that had been caught in 
the Durance River in southern France. More than 80 
percent of the fish studied were found to have elevated 
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monooxygenase activity, with the observed levels of 
induction being directly proportional to the distance 
between the sites where the fish lived and the chemical 
plant discharging sewage into the river.** 


The techniques used do not always make it possible to 
discover the sources of the xenobiotics responsible for 
monooxygenase induction in hydrobionts’ tissues. The 
most reliable results are achieved by integrated investi- 
gative metl. is in which data from biologic testing are 
confirmed by analytic methods. In our laboratory, the 
contaminated water bodies of the Rybinsk Water Reser- 
voir are being studied by integrated methods. Elevated 
levels of monooxygenase activity have been demon- 
strated in the livers of fish living in a number of regions. 
Associates of the Azov Fishing Industry Scientific 
Research Institute have detected polychlorinated diphe- 
nyls in the water and bottom sediments of these same 
regions. The said studies were conducted in parallel with 
a determination of mutagenic and carcinogenic com- 
pounds in fish tissues and served as the basis for deter- 
mining the source of the contamination, which turned 
out to be sewage from the Cherepovets Metallurgy 
Combine. 


Despite the fact that biotesting methods based on induc- 
tion of monooxygenase activity in the fish liver are 
internationally accepted and have come to enjoy exten- 
sive use in the ecologic-toxicologic analysis of fresh 
water and marine ecosystems, they still have definite 
shortcomings. In a number of cases, induction of 
cytochrome P-450 isoforms may not be accompanied by 
an elevation of the level of specific activities due to 
inhibition of the said enzymes and breakdown of the 
monooxygenases as a result of the toxic effect of xeno- 
biciics and their metabolism products. In such cases, 
immunochemical methods can generally be used to 
achieve the same goal. Newly synthesized isoenzymes 
are determined in reactions involving monoclonal anti- 
bodies to cytochrome P-450 isoforms that have been 
labeled with fluorescent probes or radioactive markers 
(immunoblotting, radioimmunoassay, enzyme-linked 
immunosorbent assay [ELISA], etc.). In addition, the 
level of synthesis of the respective cytochrome P-450 
isoforms in the cell is determined by analyzing the 
nucieic acids (messenger [mRNA] and complementary 
DNA [cDNA)) involved in the process.** 


Not all inducers of monooxygenase in fish tissues are 
indisputable initiators of carcinogenesis, and not all 
carcinogens are monooxygenase inducers (Table 1). This 
imposes definite constraints on the interpretation of 
results obtained by studying monooxygenase activities in 
fish tissues. Virtually all xenobiotics elevating 
cytochrome P-450 levels in fish tissues are promoters of 
carcinogenesis development, however.** 
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Table 1. Reaction of Cytochrome P-450 of Fish Hepatic Microsomes to the Effect of Carcinogeancsis Initiators aud 
Promoters Identified in Water Ecosystems** 

Commepomeri Carcmogencss Lastiator Carceogemesm Promoter Cytochrome P-4SO Ladecer 
Benz|a}pyrene + ? + 
Benzanthracene ? + 
Tetrachiorodioxin ? + 

Arokhlor 1254 ? + 

3,3’,4,4’ 4etrachlorodipheny! ? ? om 
2,2’,4,4’,5,5’-Hexachlorodipheny! 

DDT | weak? | « | 





At the present time, it is generally acknowledged that 
induction of monooxygenase in the tissues of fish and 
other inhabitants of water reservoirs is evidence of the 
presence in water ecosystems of especially dangerous 
contaminants. Proceeding from the fact that various 
hydrobionts constitute a significant part of our menu, 
these contaminants represent a direct threat not only to 
water-dwelling animal populations but to humans as 
well. 


Test Systems for Analyzing Genotaxicity Based on 
Monoaxygenase Rezctions 


Mutations are hereditary changes resulting in an increase 
or decrease in the amount of genetic matciial and in 
modification of nucleotides and nucleotide sequences in 
DNA. The following types of mutations have been 
differentiated: 1) change in ploidy, i.e., number of chro- 
mosomes in a cell; 2) chromosomal mutations, i.e., 
changes in chromosomes’ structure; and 3) gene muta- 
tions, i.e., changes in the genes’ structure. Mutations 
may arise spontaneously or as a result of various factors, 
including mutagenic chemicals. 


In genetic monitoring, the first two types of mutations 
are generally studied by cytogenetic methods, with var- 
ious animal organisms and higher plants serving as test 
objects. When sanitary-hygiene MPCs are developed, for 
example, chemical compound-induced changes in the 
chromosomes of dividing animal cells (bone marrow 
cells or lymphocytes) subjected to the effect of various 
concentrations of test substance are studied. 
Flowthrough laser fluorimeters, which make it possible 
to determine the fluorescence characteristics of the DNA 
of individual cells (most often, lymphocytes) are cur- 
rently being used to study direct disruptions in the 
structure of DNA by chemical mutagens. Mutagen- 
initiated disruptions in DNA structure change the nature 
of fluorescence and make it possible to form opinions 
regarding possible gene mutations. 


Studying gene mutations in mammals and tracking their 
occurrence in a series of generations is an extremely 
lengthy and expensive process. It is necessary, however, 
when analyzing the carcinogenic properties of chemical 
compounds. In tests of new drugs, for example, studies 
are performed on several generations of mice and rats for 
at least a 2-year period. 


Microorganisms are used for the quick evaluation of 
chemical compounds’ mutagenic effect. The advantage 
of using bacteria and yeasts as test objects is obvious: On 
the one hand, they produce a large number of genera- 
tions in a matter of several hours. On the other hand, 
they can be used together with genetic engineering 
methods to construct special strains that are highly 
sensitive to chemical mutagens and that make it possible 
to detect mutagenic properties with only low concentra- 
tions of test substances. 


A significant shortcoming of the said tests systems is the 
fact that microorganisms virtually totally lack enzymes 
capable of metabolic activation of xenobiotics, i.e., com- 
pounds directly interacting with the genetic material of 
the cell. As has already been mentioned, a vast number 
of xenobiotics acquire mutagenic propertiec only upon 
metabolic activation in a system of monooxygenases.”* 
Systems have therefore been proposed in which the test 
substance is introduced into the abdominal cavity of 
animals (mice or rats) together with a culture of micro- 
organisms. After several hours, the animals are killed, 
and the microorganisms from their abdominal cavities 
are inoculated into a Petri dish, where mutagenic colo- 
nies are recorded. This method, called the host-mediated 
assay, is now being used in 2 number of laboratories.** 
The Ames test, in which enzymes of a cytochrome P-450 
system from rat livers are used to activate the com- 
pounds undergoing study, was proposed later. Sub- 
stances’ mutagenic effect is determined by a specially 
constructed highly sensitive salmonella strain (Salmo- 
nella typhimurium). These bacteria have no rigid mem- 
brane or “tail” for moving and do not manifest any 
pathogenic properties. Monooxygenase activity is 
induced before the enzymes are obtained from the rat 
liver, the animals are generally given either Arokhlor 
1254 or Sovol 54. 


When a test is set up, the test substance is placed into a 
Petri dish along with the microorganism strain and that 
fraction of enzymes implementing metabolic activation 
(4MA). After 2 days, the formation of colonies of muta- 
genic microorganisms is recorded, and the test sub- 
stance’s genotoxicity is estimated on the basis of the 
number of colonies formed. At the same time, direct 
mutagens are recorded in dishes not containing any 
metabolic activation system (-MA), while substances 
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whose genotoxicity is determined by products of their 
metabolism in a cytochrome P-450 system are recorded 
in the presence of monooxygenase (4MA). 


This system has come to be known as the “salmonella/ 
microsome”’ Ames test. The use of different Salmonella 
strains makes it possible to determine whether a given 
mutagen causes a mutation of the shift in genetic code 
reading frame type or base substitution type. The test has 
gained widespread popularity and is used not only to 
determine the chemicals’ mutagenicity but also to ana- 
lyze sewage, foodstuffs, etc. 


JPRS-UST-95-015 
6 April 1995 


Table 2 presents the results an analysis of standard 
mutagens and sewage by the Ames test. In the presence 
of dimethy! sulfoxide (a solvent of the mutagens under- 
going testing), a background number of mutagenic Sal- 
monella colonies is formed that is considered the con- 
trol. If the number of colonies in an experiment is more 
than double the background number, the effect is con- 
sidered statistically significant but weak (designated by 
“#’), If is more than 10 times higher than the back- 
ground number, it is considered strong (“++’). If it 
exceeds the background level by more than an order of 
magnitude, it is considered very strong (“ +++’). 





Table 2. Genotoxicity of Process Water Flows and Purified Sewage From the Baykal Paper and Pulp Combine (17 Sep 

91) in “Salmoneclla/M icrosomes Ames” Test on Salmonella Strains TA98 and TA 100 in Presence (-4MA) and Absence 

(-MA) of Chlorinated Bipheny!-Induced System of Rat Liver M onooxygenase (Note: Table presents averege values of the 
number of mutagenic Salmonella colonies grown in three Petri dishes.) 















































Test Object Dase im Dish TA 98 TA 100 
MA MA 4M A MA 

Dimehty! sulfoxide 0.1 ml 29 18 109 114 
Acetyl aminofluorene 0.5 wg 141 18 323 104 
Benz(«)pyrene 1.0 pg 153 17 $27 117 
Sewage 

after chlorination of cellulose 0.1 ml 71 86 412 514 

after chemical purification 0.1 ml 35 37 110 170 

from aerator pond 1.0 ml 30 22 112 109 

















A study of several hundred chemical compounds dem- 
onstrated that approximately 90 percent of those sub- 
stances causing carcinogenesis in mammals are muta- 
genic in the Ames test. On the other hand, more than 90 
percent of compounds not causing mutations in the same 
test have no carcinogenic effect, although some of the 
said ‘“‘noncarcinogenic” substances were active in the 
Ames test (so-called “false-positive results”). Thus, if a 
substance manifests mutagenic activity in the Ames test, 
there is a nearly 100-percent likelihood that it will be 
both mutagenic and carcinogenic for animals and 
humans.™* 


The test is used in more than 1,000 laboratories in the 
United States. Not only newly synthesized chemical 
compounds but also sewage, foodstuffs, etc., are sub- 
jected to testing. In our country, the possibility of 
including the Ames test in the system used to develop 
fishing industry MPCs is now being discussed. The need 
for such analyses is obvious. 


For a long time now, our laboratory has used the Ames 
test to determine the genotoxicity of sewage from the 
Baykal Paper and Pulp Combine, as well as to analyze 
the genotoxicity of the tissues of hydrobionts from Lake 
Baykal, the Rybinskiy Water Reservoir, and the Black 
and Caspian seas. In some cases, we have used not only 
the metabolic activation system of not just the rat liver 
but also the livers of fish inhabiting the study regions. It 
has turned out that the system of metabolic activation of 


standard carcinogens in the fish liver depends largely on 
the species of fish.** In the liver of the Baykal cisco, for 
example, benz[a]pyrene and aminoanthracene are 
metabolized significantly more actively than in the liver 
of the yellow-winged goby (both are endemic to Lake 
Baykal). This difference is especially pronounced when 
the fish are in their spawning period. Consequently, in 
the tissues of the cisco, xenobiotics are oxidized and 
excreted much more rapidly. For this, the cisco popula- 
tion pays the price of an increased risk of malignant 
tumor development. In the tissues of gobies, metabolism 
of xenobiotics is much slower. They will therefore accu- 
mulate much larger amounts of xenobiotics. 


Based on data from a genotoxicity analysis of the tissues 
of hydrobionts, it may be stated that Lake Baykal is a 
comparatively clean water reservoir. Contamination of 
the ecosystems of the Black and Caspian seas by muta- 
genic compounds is significant. In the Caspian Sea, 
mutagenic compounds have been detected in extracts of 
hydrobiont tissues even in areas that are remote from 
population centers and therefore considered clean (for 
example, the Kulalinskaya bank). Mutagenic xenobiotics 
are present in the tissues of practically all hydrobionts 
inhabiting the polluted areas of the Black Sea (Table 3). 
The nature of the accumulation of mutagenic com- 
pounds in marine animals’ tissues depends not only on 
the type of contaminant but also on the activity of the 
xenobiotic-metabolizing enzymes. 
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Table 3. Genotoxicity of Extracts From Hydrobiont Specimens Trapped at Different Stations in the Black Sea in the 
“Salmonclla/M icrosomes Ames” Test on Salmonella Strains TA98 and TA 100 in Presence (-4M A) and Absence (-M A) 
of Chlorinated Bipheny!-Induced System of Metabolic Activation of the Liver of Scxually Mature Rats 





























Station Extracts of Hydrobiomt Tissecs 

Tuapse 0 -/- -/- 0 4+ 
Gelendzhik 0 -l- 4- ‘f- d+ 
Karadag 0 ¥+ +0 +++ 0 0 -/- 
Feodosiya 0 ¥+ 4+ 0 ¥+ 
Nesebr -/+ ¥+ -|- 0 d+ 
Pomoriye -/- -/- -/ ++ +- d+ 
Ziatny Pyastsy -/- 1+ 0 0 0 























Legend: O «given type of hydrobiont absent; - 


mutagenic activity absent; + =mutagenic activity present. 1, muscles of goby; 2, leg muscles of 


Rapana; 3, body tissue of the hermit crab; 4, body tissue of Chamelila gallina (bivalve mollusk), 5, body tissue of Polychaeta; and 6, body tissue of 


prawn. 





In studies conducted in the Black and Caspian seas, 
those species of hydrobionts that accumulated xenobi- 
otics (Shown by the Ames test to manifest mutagenic 
properties) most often and in the greatest quantities were 
identified. Monitor species are natural accumulators of 
xenobiotics from marine ecosystems. In the Black Sea, 
for example, the gastropod mollusks Rapana, hermit 
crabs, and several species of goby are monitor species. 


In conclusion, it should be noted that analysis of foreign 
compounds in the environment and discovery and elim- 
ination of sources of entry of chemicals that are haz- 
ardous to living organisms and man into the air, water, 
and ecosystems on dry land are extremely critical tasks 
that must be performed by the combined efforts of 
chemists, biologists, engineers responsible for designing 
industrial processes, and agricultural workers. As a rule, 
the results of ecologic-toxicologic analysis are reliable 
when biological testing methods and chemical analysis 
methods are supplemented by one another. Unfortu- 
nately, analytic studies and biologic monitoring of eco- 
systems are often conducted independently without 
comparison of the results obtained. Furthermore, at the 
present stage, many tasks entailed in monitoring ecologic 
systems in our country cannot be performed without 
bringing in equipment and processes from the industri- 
ally developed countries of the West and Japan. The 
ecologic catastrophe zones that have appeared on our 
country’s map are not our problems alone. Integrated 
programs and international projects are needed to per- 
form the tasks entailed in environmental protection. 
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Ecological Applications of Radiation Technology 
(Review) 

957A0151A Moscow KHIMIYA VYSOKIKH ENERGIY 
in Russian Vol 28 No 1, Jan-Feb 94 (manuscript 
received 5 Jul 93) pp 5-16 


[Article by A. K. Pikayev, Physical Chemistry Institute, 
Moscow; UDCS541.15} 


[FBIS Abstract] Radiation appears to be one of the most 
promising solutions to environmental pollution. The 
present work is a review of the contemporary status of 
applying radiation technology to safeguarding the envi- 
ronment. The review covers sources of ionizing radia- 
tion, natural and polluted potable water, industrial efflu- 
ents, and off gases. Various aspects of radiational 
treatment are examined. Special attention is devoted to 
pilot and industrial installations. Tables 6; references 
107: 28 Russian, 79 Western. 


Radiation-Chemical Conversion of Hafnium 
octa-4-ter-Butyldiphthalocyanine in Ethanol 
957A0151B Moscow KHIMIYA VYSOKIKH ENERGIY 
in Russian Vol 28 No 1, Jan-Feb 94 (manuscript 
received 27 Jul 92) pp 45-49 


[Article by Ye. V. Pykhtina, M. A. Kovaleva, and L. A. 
Ulanova, Organic Intermediates and Dyestuffs SRI, 
Moscow; UDC541.15 45437422727 +546.831] 


[FBIS Abstract] Study of the mechanism of ionizing 
radiation on porphyrins and phthalocyanines became 
urgent due to the need to understand the biological 
aftereffects of irradiating living cells and the diagnosis of 
radiation disease. In the present work a study was made 
of the radiation chemical and post radiational conver- 
sions of hafnium octa-4-ter-butyldiphthalocyanine 
(P*4)in de-aerated and aerated ethanol solutions using 
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electron paramagetic resonance and epectrophotometry . 
It was demonstraced that in the absence of oxygen, (P**) 
conversion is dependant on its interaction with the 
hydroxyethy! radicals and results in formation of color- 
less diamagnetic adducts. More complex processes occur 
in the presence of air oxygen which lead to formation of 
at least three products. P*® is oxidized with peroxide 
radicals to paramagnetic colored cation- radicals (P**)’. 
Also formed are colorless paramagnetic adducts and a 
diamagnetic colored compound whose absorption bands 
in the visible region coincide with those of the cation- 
radical. Regeneration of the initial P** takes place in 
both the de-aerated and aerated ethanol solutions. 
Figures 4; references 9: 5 Russian, 3 Western. 


Current Status of Using Bio-Disks in Practice of 
Waste Watcr Treatment 

957A0203A Kiev KHIMIYA I TEKHNOLOGIYA 
VODY in Russian Vol 16 No 2, Mar-Apr 94 
(manuscript received 17 Dec 92) pp 209-216 


[Article by V. V. Kravets and I. V. Berezovskaya, 
Technological Institute of Food Industry, Kiev; 
UDC628.356.2] 


[FBIS Abstract] Rotating disk or drum biological con- 
tactors have been used for industrial waste water treat- 
ment for the past 20 years. Its advantages include: the 
possibility of establishing a concentrated bio-mass in the 
form of a thick bio-film having a well-developed surface; 
sufficiently high oxygen saturation through optimum 
selection of disk rotation speed and waste water feed; 
high treatment effect even during suddenly high and 
varying amounts of contaminants; short assembly time 
and simple maintenance; low operating costs and energy 
requirements, absence of centralized aeration systems; 
possibility of combining the aeration tank, bio-filter and 
bio-lagoon functions into a single piece of unit. In the 
present work an analysis was made of existing layouts of 
rotating biological contactors and design modifications 
thereof. Using this type of equipment in the practice of 
waste water treatment makes it possible to develop a 
multi-stage technology with an optimum combination of 
biocenoses immobilized on stationary beds adapted to a 
broad range of contaminants at various stages of a 
complex biological processes, including nitrification and 
denitrification. References 31: 16 Russian, 15 Western. 


Production of Alternative Fuels in Ukraine 
957A0188A Kiev EKOTEKHNOLOGII I 


RESURSOSBEREZHENTYE in Russian No 2, 
Mar-Apr 94 (manuscript received 6 Jul 93) pp 3-8 


[Article by V.Ye. Leonov, Kherson Industrial Institute; 
first paragraph is italic EKOTEKHNOLOGII I RESUR- 
SOSBEREZHENiYE abstract as published in source 
text; UDC 661.721 002.62 +547] 


[FBIS Translated Text] The experience that has been 
gained in research and development aimed at develcping 
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alternative fuels based on processing wastes generated by 
industrial enterprises and recyclable material resources 
has been summarized. Reprocessing industrial waste 
solves resource conservation and socioecologic problems. 
Using alternative synthetic fuels reduces the fuel oil 
shortage and toxicity level of exhaust gases produced by 
motor vehicle engines. 


At the present stage, the problems of environmental 
protection and resource conservation are acknowledged 
as priority problems throughout the world. Thus as early 
as in 1990, in accordance with the International Envi- 
ronmental Protection Commission resolution, the eco- 
nomically developed capitalist countries switched to the 
use of ecologically pure unleaded Permian gasoline in 
motor vehicles. This was made possible by the develop- 
ment of processes for producing synthetic high-octane 
motor fuels—oxygen-containing compounds (alcohols 
and ethers) and hydrocarbons. 


Abroad, intensive research is under way on processes for 
producing synthetic motor fuels and high-octane motor 
fuels based on reprocessing crude minerals, the reserves 
of which are many times what is needed.’ The following 
organizations have developed various catalytic systems, 
processes, and equipment for producing aliphatic alco- 
hols and are actively competing with one another and 
engaging in extensive patent and licensing activity 
related to introducing and launching their new manufac- 
turing processes: the firms Snompruschetti (Italy), 
Haldor Topsoe (Denmark), and Lurgi (Germany), the 
French Petroleum Institute; Idemitsu Kosan (Japan), the 
Heavy Organic Synthesis Institute (Poland); and Dow 
Chemicals (United States). In Italy (the firm Snompr- 
uschetti), Japan (Idemitsu Kosan), and Germany (Lurgi), 
pilot and commercial production of C,-C,, aliphatic 
alcohols from syngas has been set up, and in Brazil 
production based on the reprocessing of renewable raw 
material has been set up. The experience of using ali- 
phatic alcohols as high-octane motor fuels in motor 
transport has been positive. 


The method of producing synthetic gasoline from syngas 
and methanol that was developed by the firm Mobil 
(United States) is very popular. The method was devel- 
oped thanks to the creation of a new class of high-silica 
zeolite catalysts of the type H-ZSM-S. It is being imple- 
mented on an industrial scale in New Zealand in a unit 
capable of producing 600,000 metric tons of synthetic 
gasoline annually from methanol based on processing 
shelf natural gas.2 From an economic standpoint, it is 
superior to imported gasoline. 


The Eleventh International Congress on Alcohol Fuels 
was held in Florence in 1990. Reports on the theory, 
manufacturing process, and use of fuel alcohols as high- 
octane components of motor fuels were presented at the 
conference.” From economic and ecologic standpoints, 
fuel alcohols are fully competitive with existing high- 
octane motor fuels and, in some cases, have indisputable 
advantages over them. 
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Ukraine does not have enough oil reserves of its own to 
meet its needs for motor fuels, and fuels are produced 
from imported hydrocarbon material. In view of the 
switch to a market economy and the sharp decrease in 
the volume of oil being recovered in Russia (by 35 
percent), serious problems related to meeting Ukraine’s 
needs for motor fuel and raw material for petrochemical 
synthesis may develop in the near future. 


At the same time, Ukraine has sufficient resources of 
nonpetroleum raw materials that are not being used for 
the purpose for which they are qualified: They are either 
being burned in boiler units or released into the atmo- 
sphere. These techniques are not justified either from an 
economic standpoint (in view of their low calorie con- 
tent) or from the standpoint of protecting the environ- 
ment against pollution by harmful, highly toxic sulfur, 
arsenic, cyanide, halogen, and other compounds. 


Among the potential sources of raw material of nonpe- 
troleum origin from which alternative fuel may be pro- 
duced, the following are noteworthy: coke, ferro alloy, 
and natural (methane) gases; coal; industrial, municipal, 
and agricultural wastes; and water. 


Proceeding from an analysis of scientific-technical pub- 
lications and patent materials and research and develop- 
ment conducted in Ukraine and Russia, more intense 
processing of single-carbon molecules into synthetic gas- 
oline, high-octane motor fuel components, and chemical 
compounds is extremely promising. The main methods 
of producing alternative fuels and high-octane motor 
fuel components are presented below. 


Methanol-heterogeneous catalytic hydrogenation of 
carbon monoxide and dioxide on low- and medium- 
temperature catalysts. The use of liquid or solid media, 
which is termed three-phase methanol synthesis,* is 
promising for abstracting the heat of reactions. It should 
be noted that methanol] is considered an intermediate 
product in the production of synthesis fuel. In the case of 
a specially designed engine equipped with the corre- 
sponding cold ignition system, however, it is looked 
upon as an individual fuel. Direct processing of natural 
gas into methanol by gas-phase oxidation® and in the 
presence of catalysts” has recently been found to be very 
promising, especially for fuel and power generation 
purposes and in consideration of the conditions of the 
gas-recovering northern regions. 


C,-C,, aliphatic alcohols are used as raw material for 
chemical and petrochemical s synthesis and as high-octane 
components of motor fuels.’ The results of aliphatic 
alcohols as high-octane motor fuel components have 
been positive. They have resulted in a base gasoline with 
a higher octane number and less toxic vehicle engine 
exhaust gases, and problems of expanding motor fuel 
resources have been solved at the same time.® 


The following basic processes for producing aliphatic 
alcohols are available depending on the raw material 
used: a one-step process of obtaining aliphatic alcohol 
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from syngas by heterogeneous catalytic hydrogenation of 
carbon monoxide on modified promoted zinc- 
chromium® and copper-containing’® catalysts; synthesis 
of butyl alcohols by the method of oxo-synthesis of 
propylene in the presence of cobalt-containing 
catalysts**; hydrogenation of butyric and isobuty ric alde- 
hydes obtained by reprocessing acetylene*; production 
of aliphatic alcohols by homologization of methanol’, 
and a gas-phase process of incomplete oxidation of 
methane and its homologues into fuel alcohols.”* 


Ethers. Ethers are used for chemical-petrochemical syn- 
thesis, for fuel and power generation purposes, and in 
perfumery. The following different manufacturing pro- 
cesses exist: synthesis of dimethy! ether from syngas in 
the presence of heterogeneous catalysts and from meth- 
anol on oxygen catalysts*®; synthesis of methy]-tert-buty] 
and methyl-tert-amyl ethers from methanol and olefit ins 
(isobutylene and isoamylene) on cationite catalysts*®, 
and synthesis of diethyl ether from aliphatic alcohols on 
syngas on heterogeneous catalysts.'” 


Hydrocarbons. Hydrocarbons are used as high-octane 
motor fuels, as raw materials in chemistry and petro- 
chemistry, and as fuel. The following processes exist for 
this purpose: synthesis of high-octane | motor fuel com- 
ponents from syngas*® and methanol’® on bifunctional 
and high-silica catalysts; production of synthetic gasoline 
from methanol and industrial organic wastes on high- 
silica zeolite catalysts; synthesis of hydrocarbons from 
syngas on metal-containing catalysts by the Fischer- 
Tropsch method*°; and production of methane (a nat- 
ural gas Substitute) from syngas on metal-containing 
catalysts.?? 


For the conditions existing in Ukraine, processing recy - 
clable material resources and wastes generated by indus- 
trial enterprises is more warranted. Comprehensive 
reprocessing, supplementing motor fuel resources with 
nontraditional raw material sources and industrial and 
agricultural wastes, and using shaft methane and biogas 
are making it possible to solve the following problems, 
which are of vital importance for Ukraine: reduce the 
shortage of and expand motor fuel resources; reduce the 
damage being done to the environment by the harmful 
effects of CO-containing exhaust gases with cyanide, 
arsenic, phosphorous, sulfur, and other compounds and 
coke, ferro alloy and blast-furnace gases by subjecting 
them to chemical reprocessing, and reduce the toxicity 
level of motor vehicle engine exhaust gases by elimi- 
nating highly toxic lead compounds (tetraethy! lead 
[TEL]) from them and using oxygen-containing com- 
pounds. 


Given the general economic recession, it is not feasible 
to make any forecasts of motor fuel and high-octane 
motor fuel resources based on reprocessing the wastes 
generated by industrial enterprises and recyclable mate- 
rial resources. It does make sense, however, to estimate 
how much synthetic gasoline and high-octane motor fuel 
could be obtained from the stack gases generated by 
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metallurgy enterprises. According to 1990 data, 10-15 
percent of the total amount of motor fuel needed by 
Ukraine or 200 percent of the oxygen-containing high- 
octane components used in motor fuels could be pro- 
duced by reprocessing excess coke and ferro alloy gases. 


The hydrogen that is formed as a by-product when 
aliphatic alcohols are produced from coke gas may be 
used as an independent fuel in pressurized tanks, gaso- 
line additive, raw material for chemical and petrochem- 
ical synthesis, or reducing gas in the metallurgical 
industry. 


The problem of converting the furnace gas generated by 
the metallurgical industry into a fuel that has a higher 
calorie content and that is ecologically purer (for 
example, natural gas) and diverting the subsequently 
freed-up volumes of ferro alloy and coke gases to chem- 
ical processing may be considered for the purpose of 
expanding motor fuel resources and increasing the vol- 
umes of motor fuels produced. Given the established 
process, solving this problem will require a detailed 
approach based on technical-economic and socioeco- 
logic principles. 


The longer-range prospects of providing motor fuel 
involve processing Ukraine’s coal into syngas and sub- 
sequently converting it into fuel or hydroliquefaction of 
coal. That is an alternative for the future, however, 
inasmuch as its implementation will require big invest- 
ments for research and development and for design and 
manufacture of the equipment and facilities. In addition, 
the process of reprocessing coal is inferior to the afore- 
mentioned processes for technical-economic and eco- 
logic reasons. Creating a leading industrial unit for 
producing motor fuels from coal will require at least 
15-20 years, and big capital investments and adequate 
coal resources will also be needed. 


The following questions are of undisputed scientific and 
practical interest from the standpoint of providing 
Ukraine with alternative fuel: using and reprocessing 
shaft gas, biogas, recyclable raw materials of plant origin, 
hydrogen, and water; more in-depth processing of petro- 
leum; converting transport vehicles to run on diesel fuel 
and natural and by-product gas; and designing engines 
with economical fuel consumption. 


There is a significant choice to be made regarding 
providing motor fuel based on comprehensive repro- 
cessing of raw material of petroleum origin. The ques- 
tion is which route to take and where to direct invest- 
ments. It should be noted that not one of the 
aforementioned is directly capable of solving the 
problem of meeting Ukraine’s need for motor fuel. 
Rather, each is only a first step toward reducing the 
motor fuel shortage and the damage being inflicted on 
the environment. 


The production of synthetic motor fuel is being stimu- 
lated by the following factors: the increased cost of 
petroleum and petroleum products on the world market; 
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the technical and economic indicators of the production 
of synthetic fuel and its cost; and the absence of hydro- 
carbon raw materials of mineral origin. All of the afore- 
said are factors in favor of setting up a synthetic motor 
fuel industry in Ukraine. 


It follows from research and development that raw 
material and its preparation account for 85-90 percent 
of the total cost of synthetic fuel. In view of recent 
prices for petroleum, petroleum products, coal, and 
recyclable material resources, the synthetic gasoline 
produced from coal is 3.5-4 times more expensive than 
analogous gasoline produced from petroleum, syn- 
thetic gasoline produced from natural gas is 1.5-2 times 
more expensive, synthetic gasoline produced from 
coke gas costs the same, and synthetic gasoline from 
industrial organic wastes is 30-35 percent less expen- 
sive than gasoline produced from petroleum. It is these 
factors that have stimulated production of synthetic 
fuel in New Zealand (New Plymouth), the Republic of 
South Africa (the Sasol plants), and Brazil. 


The path of having industrial enterprises supply their 
own motor fuel by reprocessing their own recyclable 
resources and production wastes is promising. Work in 
this direction is under way at the Zarya Chemical Plant 
in Rubezhnoye and at the Avdeyev and Zaporozhye 
by-product coke plants. 


Choosing the most effective direction of producing 
synthetic motor fuel will require the development of a 
technical and economic report regarding the produc- 
tion of synthetic fuel in Ukraine and an examination 
of each of the directions by a panel of scientific- 
technical experts. A strategic direction may be 
selected based on a competition involving foreign 
specialists, and implementation of the process 
decided upon must be fully invested in, including 
with foreign capital if necessary. 


The technical and economic report should contain the 
following main sections: a technical and economic 
justification of the creation of units for producing 
synthetic fuel; technical and economic considerations 
regarding producing motor fuels based on repro- 
cessing purchased petroleum with consideration of 
the additional costs of receiving, storing, and pre- 
paring it; socioecologic problems arising from dam age 
inflicted on the environment; expert substantiation of 
the selected leading direction; and the extent to which 
the process is ready for commercial implementation. 


Solving these problems in a step-by-step and purposive 
manner will make it possible to provide Ukraine with 
motor fuel, i.e., motor fuel produced from petroleum 
plus synthetic fuel, and reduce the ecological stress of 
industrial regions, especially the Donets-Dniepr 
economic region. 
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Effect of -Radiation on Properties of Modified 
Superconducting Ccramics 


957A0214A Moscow KHIMIYA VYSOKIKH ENERGIY 
in Russian Vol 28 No 4, Jul-Aug 94 (manuscript 
received 31 May 93) pp 330 832 


[Article by P. S. Vorontsov, B. Sh. Galyamov, Ye. I. 
Grigoryev, G. M. Kaleva, Ye. D. Politova, Yu. Ye. 
Roginskaya, and L. I. Trakhtenberg, Physical Chemical 
SRI imeni L. Ya. Karpov; UDC514.15; 
621.38. 628.537.539.16] 


[FBIS Abstract] Studies have been made of the effects of 
y-radiation on high-emperature superconducting 
ceramics YBagCu,O,., to clarify those effects which 
alter the resistance of these ceramics to radiation. How- 
ever, the published works contain contradictory data, 
possibly due to variations in oxide defects,including 
different quantities of oxygen. In the present work a 
study was made of the effects of y-radiation on the above 
ceramics modified both in oxygen deficiency and by 
substituting the copper with Fe°’. Samples were irradi- 
ated at 2.5 MGr at room temperature in an oxygen 
atmosphere. Mass spectrometry and X-ray analysis dem- 
onstrated that the irradiation causes a decrease in the 
oxygen content in the ceramic lattice. Radiation yields of 
this change were determined. Oxygen loss due to radia- 
tion effects takes place chiefly beyond the supercon- 
ductor domain, resulting in a drop in the temperature of 
superconductor transition and a broadening in its range. 
Figures 2; references 13: 6 Russian, 7 Western. 


Laser-Stimulated Thermochemical Synthesis and 
Grafting of Polymers in Solid Phase 

957A0214B Moscow KHIMIYA VYSOKIKH ENERGIY 
in Russian Vol 28 No 4, Jul-Aug 94 (manuscript 
received 22 Feb 93) pp 376-379 


[Article by E. Ye. Said-Galiyev, L. N. Nikitin, A. L. 
Rusanov, N. M. Belomoina, and Ye. S. Krongauz 
(deceased), Electroorganic Compounds Institute, 
Moscow; UDC621.375.826:678.029.435] 


[FBIS Abstract] Among the various applications of laser 
radiation in chemistry, organic synthesis occupies a very 
modest place, although there are many interesting pos- 
sibilities. During recent years, polycondensation in the 
solid phase has found wide applications, where the 
pressing of solid monomers while applying heat pro- 
duces a finished product. Most frequently this product 
consists of a com posite where the formed polymer acts as 
a binder. Pressing normally takes place over a time 
period of several hours under step-wise elevation of 
temperature. In the present work a study was made of the 
use of IR-laser radiation in the synthesis of polymers by 
solid phase polycondensation of monomers, and poly- 
merization of oligomers or polymers. Both methods are 
shown to be promising, and energy and quantum char- 
acteristics are presented for the processes and the prod- 
ucts. The processes are compared with those using high 
temperature pressing. Figures 4; tables 3; references 11:9 
Russian, 2 Western. 
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Possibility of Using Chaotic Modes of Conducting 
Analysis 


957A0198A Kiev KHIMIYA I TEKHNOLOGIYA 
VODY in Russian Vol 16 No 4, Jul-Aug 94 (manuscript 
received 28 Feb 94) pp 361-368 


[Article by K.B. Yatsimirskiy and P. Ye. Strizhak, Phys- 
ical Chemistry Institute imeni L.V. Pisarzhevskiy, 
Ukrainian Natural Academy of Sciences, Kiev; first 
paragraph is italic KHIMIYA I TEKHNOLOGIYA 
VODY abstract; UDC 541.128.7 643.2] 


{[FBIS Translated Text] The fundamental possibility of 
creating analytic methods of analyzing ultramicroconcen- 
trations of chemicals based on the use of the property of 
the high sensitivity of temporal and spatiotemporal deter- 
minate chaos to external perturbations is demonstrated. 


Various principles and methods based on the latest 
scientific progress are currently being used to estimate 
the amount of chemical compounds in water. Character- 
istic concentrations of components that can be fixed by 
modern analysis methods (chemical, kinetic, spectral, 
and especially mass spectrometric, etc.) lie in the range 
from 10* to 10° mol/l.’* It should be noted that in 
some cases it has been possible to achieve lower detec- 
tion thresholds up to 10°"? mol/l.* The problem of 
determining low concentrations is most critical in 
quality analyses of natural and drinking waters from the 
standpoint of their levels of toxic substances belonging to 
the supertoxicant category (ions of certain metals, orga- 
nophosphorus compounds, polychloropolycyclic xenobi- 
otics, 3,4-benzopyrene, nitrosamines, etc.).’*** The 
values of the maximum permissible concentrations 
[MPCs] of such compounds lie in the range from 10°” to 
10° mol/l, which is far below the detection threshold 
attainable by using most modern chemical analysis 
methods, the possibilities of which have in many cases 
been exhausted. It has thus become necessary to create 
new approaches to quantitative analysis of the content of 
very low concentrations of various trace contaminants in 
water. 


A fundamentally new approach to determining low con- 
centrations of a number of substances, metal ions in 
particular, at concentrations on the order of 10°** mol/l 
has been proposed.*?° The approach is based on the high 
sensitivity of ‘‘determinate chaos” to the slightest 
changes in initial conditions and perturbations. Deter- 
mined chaos in chemical processes is characterized by 
the occurrence of reactions in an irregular oscillation 
pattern, i.e., in cases of oscillations of the concentration 
of one or more components with an unpredictable 
change in amplitude and “period.” This type of npre- 
dictable pattern is observed under strictly defined con- 
ditions, which is what cause its determinacy. Thanks to 
this fact, such behavior is also termed ‘determinate 
chaos.” Many chemical reactions can occur in a chaotic 
pattern’’; therefore, the possibilities with regard to 
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Fgure 1. Depeadeace of the poteatial of a platinum point electrode relative to a silver chlocide electrSde on time for a 
Belousov-Zhabotinskii 


reaction with an initial 


reagent conceatration as follows (mol/Iy. [KBrO, ],, 0.115; [H,SO,],, 


0.32; [MK], 0.68; [ferroin},, 1.7 x 10°. T =294 K. (Time plotted in seconds along the x-axis.) 





selecting a suitable system for determining a given sub- 
stance are very extensive. To illustrate the possibility of 
using determined chaos for analytic purposes, we have 
selecteé the rather well-studied Belousov-Zhabotinskii 
reaction (the system bromate-ferroin-malonic acid), the 
kinetic diagram of which has been described in detail 
elsewhere.** The conditions under which the said reac- 
tion occurs in a pattern of chaos are well known. 


Let us pause briefly to examine the basic principles of 
using chaotic time patterns to determine low concen- 
trations of various substances. They have been 
illustrated in detail elsewhere®*° by way of the 
example of determining manganese (II). It turned out 
that under certain conditions, metal ion concentra- 
tions ranging from 10* to 10°** mol/l are accessible for 
determination.of the i-th reagent at the moment in 
time ¢ under the condition that its concentration 
equaled C, at the initial moment in time. Then 


A quantitative analysis of the properties of determined 
chaos is most conveniently conducted by using the phase 
space of a chemical system whose coordinates are the 
concentrations of its reagents. In the case of chaotic 
oscillations in the phase portrait of a chemical system, 
closed contours appear; however, the corresponding tra- 
jectories do not coincide with one another as in the case 
of regular patterns. It is said that a ‘‘strange attractor”’ is 
a system’s phase portrait,**** We will note that a phase 
portrait’s structure may be greatly dependent on the 
presence in a chemical system of trace contaminants of 
different substances and may thus be the characteristic 
or “fingerprints” of such trace contaminants.*® 


A strange attractor is characterized by the fact that it 
includes regions in which trajectories lying in close 
proximity to one another spread apart in an exponential 
manner. The value of the greatest Lyapunov index (A,) is 
a quantitative characteristic of the rate of the divergence 
of trajectories lying in close proximity to one another in 
a phase space. The greatest Lyapunov index, which 


describes the degree of instability of a system, is deter- 
mined as follows. Let N substances be involved in a 
chemical process, and let C,(t, C,) be the concentration 


Az = lim 1/fIn (AL (Q/AL (0), (1) 


where 


N 
AL (8) =(Y"(Cilt,C,)—C.(t,Cy + 8Cy)*)™ 


{uw} 


is the distance between adjacent trajectories of the 
chemical system in its phase space and where 8C, is a 
slight variation in reagent concentrations under the 
initial conditions (6C,/C, < < 1). 


In the general case, if \,, < 0 for a chemical system, only 
a monotonic time dependence of reaction concentrations 
may be observed in the system. If \, =0, there are also 
regular self-oscillations, and if \, > 0, there are also 
chaotic self-oscillations. Evidently in such cases, the 
greater the value of the greatest Lyapunov index, the 
more sensitive a system is to the slightest external 
changes. 


In accordance with the definition of the greatest 
Lyapunov index, finding it requires that the dimension- 
ality of the space (N) in which the attractor lies be known 
and that all required concentrations of reactions can be 
measured. In the case of the Belousov-Zhabotinskii 
reaction, N =3, and simultaneous measurement of the 
required concentrations (HBrO,, Br, C,, [the ferroin 
concentration)) is for all practical purposes impossible. It 
is possible, however, to reconstruct a system’s phase 
portrait in accordance with the method of Packard et 
al.**-7 by proceeding from the experimentally obtained 
time dependence of the parameter being measured, i.ec., 
the potential of a point platinum electrode (the method 
for conducting the experiment is detailed elsewhere*). 
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Figure 1 presents the time dependence of the potential of 
a point platinum electrode for a chaotic pattern in a 
Belousov-Zhabotinskii reaction in a closed reactor with 
ideal agitation. The chaotic nature of this pattern is 
manifested in the fact that neither the amplitude of the 
maxima nor the distance between them repeats over 
time. To reconstruct the phase pattern by proceeding 
from the time dependence of the potential E(t), it is 
divided into equal time intervals with an increment of At 
=3 seconds and points with the coordinates X =(E(t), Ect 
+At), E(t +2At)). Figure 2 presents the resultant phase 
portrait. The value of greatest Lyapunov index is found 
in accordance with algorithms described elsewhere*® by 
proceeding from the reconstructed phase portrait in 
accordance with equation (1). 





23 Ett+2dt) 


22 








20 
Figure 2. Reconstructed phase portrait of a chaotic 
chemical system derived from the time dependence of 
the potential of a platinum electrode with the following 
reagent concentration (mol/l): [KBrO,},, 0.115; 
[H,SO,}, 0.32; [MK}, 0.68 (malonic acid),, 1.7 x 10°. 
T =2%4 K 





If a chaotic pattern of occurrence of a self-oscillation 
chemical reaction is subjected to a perturbation by 
adding a trace contaminant of some compound, the said 
perturbation alters the system’s initial conditions. Con- 
sequently, the value of the concentration of the trace 
contaminant C may be substituted instead of A(O) in 
equation (1) for a quantitative description of this type of 
effect 


1 L 


where T is the time of the chemical process selected in a 
suitable manner and the vector L is the average value of 
AL(t) in units of the concentration. We should note that 
it would appear that the value of T can evidently only be 
selected experimentally. It follows from data presented 
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elsewhere®?° that the induction period (see Figure 1) 
may be selected as the characteristic time. In this case, 
expression (2), which describes the relationship between 
the greatest Lyapunov index and C, is written in the 
following form: 


C 
AL-T; =— alg Cf : (3) 


where T, is the duration of the induction period and the 
values of wand C” are parameters describing the effect of 
the added trace contaminant on the chaotic pattern. 


The resultant expression (3) is the quantitative basis for 
using chaotic patterns of conducting chemical reactions 
for analytic purposes. The calibration graph for deter- 
mining the given substance is plotted in the coordinates 
A, x T,-lg C. The tangent of the slope of the straight-line 
section of the graph (the parameter 1) characterizes the 
method’s sensitivity. 


We will illustrate the possibility of using relationship (3) 
to determine ions of manganese (II), thallium q and 
vanadyl (IV) and the radionuclides *®’Cs and **Sr in 
aqueous solutions. Manganese ions were selected 
because they were used as an example in the 
publications®’® detailing development of the method of 
using determined chaos for analytic purposes. Thallium 
and vanadyl ions were selected because of the low values 
of their greatest Lyapunov indices. The greatest 
Lyapunov index of thallium is 5 x 10°*° mol/I, and that of 
vanadyl is 7.5 x 107 mol/l.’* The radionuclides were 
selected because of the timeliness of the problem of 
measuring low concentrations of radionuclides in water. 


Figure 3 presents some of the resultant dependences of 
the product of the greatest Lyapunov index and induc- 
tion period for the selected metal ions except for the 
radionuclide *°Sr, the addition of which does not signif- 
icantly change the value of the selected parameter. It 
follows from the data presented in Figure 3 that for the 
compounds studied, there is a range of trace contami- 
nant concentrations with Cy, < C, in which the 
observed dependence is linear (C, being the concentra- 
tion of trace contaminant in the solution at which the 
product A, x T, is at its minimum value) and described 
by relationship (3). As the concentration of the substance 
being determined decreases below C,, the value of h, x 
T, increases and remains virtually unchanged after 
having reached its limiting magnitude. 


Table 1 presents the values of the parameters 71 (sensi- 
tivity) and C, (detection threshold) for the selected 
compounds with different concentrations of ferroin in 
the system. The same table presents those values of the 
greatest Lyapunov index characterizing a chaotic pattern 
for a Belousov-Zhabotinskii reaction in the absence of 
any metal ion trace contaminant (A,°). It follows from 
the data presented in Table 1 that the values of 7 and C 
depend both on the concentration of ferroin and on the 
nature of the additive introduced into the system. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 























JPRS-UST-95-015 


















































32 CHEMISTRY 6 April 1995 
2,0 (a) 4,5 (6) 
“4 
1,5 NN, +. 
nN I5e 
40 _~ 
we 25+ +—+ 
a5 + fo 
+ 
0,0 I ee ee ee a ‘ i Le 
[ 6 7 8 $8 -WwC M g5- 4 %$& 8 HD R 
ty. (e) ed , -9C iM 
20% , 
a ™ (d) 
“y Ne " 
1,6 
Iw 15 >—~—+ 
+ 
Lgh + 
1,2 ee ee ee es Ly fg gg gg 
5 6 7 8 9 W -go M1 0 F @ 3 4 SF 
OL. 37 ON MA 
Figure 3. Dependence of \, x T, om the of the metal ion concentrations: manganese (a), vanady! 
(0), thallium (c), and '*7Cs (4). [Ferroin}, =1.7x 10° mol/l im a, c, and d and 8.7 x 10 mol/l in. In In the graph in 
the lower right commer, the concentration of *"Cs is plotted along x-axis in Bo/ml. (All other conventions/abbrevia- 
tions are as in Figure 1). 
Cre movi | 40, Matt ‘vor? Ti* Bq 
m » Wp : wp ' ep : Wp 
8.7x 104 1.6 0.58 7 0.42 9 0 . 0.15 2.6 
1.25 x 10° 1.5 0.28 >12 0.42 >12 0.10 >12 0.28 13 
1.7x 10° 0.72 0.17 >12 0.43 >12 0.075 10 0.39 1.6 
25x 10° 0.45 0.17 9 0.25 9 0 0.26 1.6 
35x 10> 0.40 0.18 . 0.09 . 0 0 

















Note: Cre, initial conceatration of ferroin; aL?, value of greatest Lyapunov index calculated for a chemical system not containing a metal ion trace 
contaminant; concentration of metal ions in 2 solution at which the product T; is minimal; =, tangent of the slope (taken with the opposite 


sign) of the st 


ght-line segment observed on the graph (Figure 3) in the metal ion concentration interval 10 to C mol/L 





It follows from the data presented that a certain speci- 
ficity is observed in a chaotic system’s response to the 
introduction of the selected substances. As a result, the 
proposed method may be used to selectively determine 
the concentration of **"Cs in the solution in the presence 
of *°Sr. It follows from the data presented in Table 1 that 
of the variable-valence metal ions selected, it is ions of 
manganese (II) and vanady! (IV) to which the chaotic 
pattern is most sensitive over a rather wide range of 
concentrations of ferroin in the system. At the same 
time, a determination of thallium (1) ions, which are 
extremely toxic, is only possible within a narrow range of 
ferroin concentrations. 


Besides chaotic time patterns, chaotic spatiotemporal 
processes may also be observed in a number of chemical 
systems. The said processes are also characterized by 
high sensitivity to initial conditions and to 
perturbations.** The latter provide a foundation for 
proposing that spatiotemporal chaos, just like purely 
temporal chaos, may be used to determine trace contam- 
inants of different substances in a solution. Previously, 
we found and described**** a new class of oscillation 
chemical reactions of what are termed oxygen systems 
(oxidation of a number of organic and inorganic sub- 
strates by the oxygen in air in the presence of coordina- 
tion compounds of metal ions) in which the formation of 
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dissipative three-dimensional structures is observed 
along with the development of spatiotemporal chaos in 
cases where the reaction is being conducting without 
agitation of the bulk of the reaction mixture. The 
dynamics of the generation and development of such 
three-dimensional structures for the oxidation of 
ascorbic acid (H3Asc) by the oxygen in air in the pres- 
ence of methylene blue [MB] and ions of copper (II) are 
presented in the photographs in Figure 4. It follows from 
the data presented that after the reagents have been 


mixed (Figure 4a), the formation (Figure 4b) and con- 
trasting (Figure 4c) of three-dimensional structures is 
observed. An annular front that collapses toward the 
center over time (Figure 4d) forms around the edge of 
the Petri dish. 


The value of T,, i.e., the time required for three- 
dimensional structures to appear in the system, has been 
selected as a possible quantitative parameter describing 
the effect of a trace contaminant of the radionuclides 
*87Cs and *°Sr. 
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Figure 5. Concentration dependence of the time required 
for the appearance of three-dimensional structures in an 


axygea system solution 0.4545 mol/! of 

y+ 10* mol/] of [MB},, and 10° mol/l 

of [' } (T =293 K) with the ing pH levels: 3.7 
(1), 4.0 (2), and 6.86 (3). 





It follows from the data presented in Figures 5 and 6 that 
both of the radionuclides only affect the magnitude of T, 
significantly when they are present in the solution in low 
concentrations (up to 1 Bq/m)). In the case of *°Sr, the 
method’s sensitivity (the tangent of the slope of the 
initial segment of the resultant dependence) decreases as 
the solution’s pH increases. The opposite pattern is 
observed in the case of ‘*"Cs. The method’s sensitivity 
increases as the solution’s pH increases. 
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Figure 6. Concentration dependence of the time requii 
for the appearance of three-dimensional structures in an 
system in a solution containing 0.4545 mol/I of 
gAsch, 8x 10* mol/l of [MB},, and 10° mol/l 
ai hb (T =293 K) with the pH levels: 3.7 
(1), 4.0 @2), and 6.86 (3). 





The resultant experimental data make it possible to draw 
several conclusions regarding the possibility of using 
determined chaos to estimate the quality of water and 
the amounts of different trace contaminants present in it 
in very low concentrations. In our opinion, it is precisely 
the use of chaotic patterns that will in the future make it 
possible to significantly reduce the detection threshold. 
Finally, it should be noted that the determination 
methods discussed in this work are rather cumbersome 
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and require a great deal of time and complex calcula- 
tions. Using these methods in actual practice will require 
time and the creation of specific methods. They are 
important in principle, however, because they open 
heretofore unrealized possibilities of determining a 
given substance in extremely low concentrations. We 
would emphasize that a new measurement principle has 
been used that is based on quantitative analysis of the 
behavior of both temporal and spatiotemporal chaotic 
processes. Complicated processes of the said type occur 
in living organisms. For this reason, the use of chaotic 
patterns may pave the way not only for determining 
ultramicroconcentrations of various substances but also 
for understanding the mechanism of the effect of several 
toxicants on living organisms. It may be suggested that 
studying the effects of toxic substances on the occurrence 
of chaotic patterns of chemical reactions will in the 
future serve to bridge physicochemical and biological 
methods of determining the presence of ultratrace 
amounts of contaminants in water. 
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Methodological Support for a Mobile 

for Determining Toxic Impurities in Natural 
Drinking W ater 
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[Article by V.V. Lukachina, A.V. Terletskaya, T.A. Bog- 
oslovskaya, O.V. Zuy, V.I. Kofanov, T.L. Shevchenko, 
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V.V. Yurchenko, and G.S. Matsibura, Colloid and Water 
Chemistry Institute imeni AV. Dumanskiy, Ukrainian 
Natural Academy of Sciences, Kiev; first paragraph is 
italic KHIMIYA I TEKHNOLOGIYA VODY abstract; 
UDC 5433.3 462.182.3] 


{[FBIS Translated Text] A prototype mobile chemical 
laboratory for quick determination of different types of 
contaminants in natural and drinking water has been 
created. The prototype includes units for sample prepara- 
tion, concentration, photometric and chromatographic 
analysis, and infrared [IR] spectrometry. The laboratory’s 
equipment makes it possible to make determinations of 
the following components: pesticides (organic chlorine 
and organic phosphorus compounds and sym-triazines), 
phenols, cresols, chlorophenols, surfactants, petrole.m 
products, inorganic ions, and heavy metals. Heavy metals 
and organic compounds may be concentrated so that their 
concentrates can subsequently be analyzed under condi- 
tions of a stationary chemical laboratory. 


This project was conducted at the initiative of Anatoliy 
Terentyevich Pilipenko, academician of the Ukrainian 
Academy of Sciences. Implementation of the project was 
based on a resolution of the Ukrainian Council of 
Ministers Commision on Scientific-Technical Progress 
(Protocol No. 79 dated 12 May 1989). The Ukrainian 
State Com mittee for Environmental Protection (now the 
Ukrainian Ministry of Environmental Protection) 
served as the project’s direct client. 


Solution of the problem of protecting a water basin 
against pollution depends largely on receipt of timely 
information regarding the presence of toxic and haz- 
ardous materials in it. Most components in water that 
are regulated by standards may be determined in a 
specialized stationary chemical laboratory by using 
modern analytic equipment and preliminary concentra- 
tion methods. Such analysis is not quick, however, and it 
requires a significant amount of time and equinment for 
collecting, preserving, and transporting samples. The 
chemical laboratories included in the system of moni- 
toring water pollution do not analyze surface water for 
its levels of many priority contaminants on account of a 
lack of the required equipment and specialists with the 
appropriate qualifications. 


It is critical that a mobile chemical laboratory be created 
that is outfitted with modern high-performance equip- 
ment and with a methodological support base that makes 
it possible to determine phenols, petroleum products, 
pesticides, synthetic surfactants, heavy metals, nitrate 
and nitrite ions, and other priority contaminants of 
water at the level of their maximum permissible concen- 
tration [MPC]. At the present time, there are no 
domestic analogues of mobile laboratories with such 
analytic capabilities. As a rule, a limited number of 
chemical parameters of water whose selection depends 
on the study’s purposes are determined under field 
conditions. In accordance with All-Union State Standard 
[GOST] 1030-81, during the process of hydrogeological 
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surveying, searching, and exploring for sources of house- 
hold-drinking water, the chemical composition of water 
is monitored with respect to the following parameters: 
pH; total iron content; nitrite, chloride, carbonate, 
hydrocarbonate, and sulfate ions; total metals; calcium; 
and total hardness. Isolated methods of determining 
pesticides, petroleum products, and a number of heavy 
metals (mercury, copper, etc.) under field conditions are 
known. 


In the past 6-8 years, Ukraine has purchased Elwro 
(Poland) mobile laboratories for monitoring water 
quality. The analytic equipment included in the labora- 
tory’s equipment set makes it possible to identify the 
water’s pH, oxidation-reduction potential, dissolved 
oxygen, electric conduction, and temperature. A Specol- 
11 photoelectrocolorimeter is also included in the instru- 
ment set; however, there are no recommendations or 
methodological support for using it under field condi- 
tions. In addition, the existing system of MPCs regulates 
the level of more than 2,000 inorganic and organic 
com pounds in water at levels of 0.1 to 0.001 mg/dm* and 
at levels of 1 to 0.01 ug/dm® in the case of the most toxic 
com pounds. 


The purpose of the studies conducted was as follows: to 
create a prototype mobile chemical laboratory for the 
quick determination of priority contaminants on the 
basis of a study of the state of the art and trends in the 
development of determination of inorganic and organic 
components in water, original experimental studies, and 
mobile and portable analytical equipment that is cur- 
rently being manufactured and also to develop a set of 
improved analytic methods permitting monitoring of the 
said components in water at the level of their MPC or 
below. 


In accordance with these requirements, the instruments 
and methods on which the mobile chemical laboratory is 
based make it possible to determine pesticides (organo- 
chlorine and organophosphorus), petroleum products, 
synthetic surfactants, phenols, nitrite and nitrate ions, 
other inorganic anions, and heavy metals (Hg, Pb, Cu, 
Zn, Cd, Co, Ni, and Fe) and to obtain concentrates of 
metals and organic compounds for subsequent study in a 
Stationary chemical laboratory. 


The methodological support developed for the mobile 
laboratory is based on modified national and interna- 
tional standard methods under field conditions, stan- 
dardized analysis methods, departmental methodolog- 
ical instructions, and new methods with improved 
metrologic characteristics. Modification of existing 
methods has been directed toward increasing their sen- 
sitivity, speed, economy, and ecological purity (specifi- 
cally, reducing the cost of organic solvents). 


At present, analytic chemistry has at its disposal highly 
sensitive and highly informative methods that make it 
possible to determine inorganic and organic contami- 
nants in water. These methods, most of which are based 
on the use of complex and expensive equipment, require 
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preliminary separation, concentration, and fractionation 
of the components being determined, Neutron activa- 
tion, mass spectrometric, atomic absorption (with flame 
and electrothermal atomization), x-ray fluorescence, and 
other methods are widely used to test heavy metals. 
Various types of chromatography—column and high- 
performance gas chromatography, chromatomass spec- 
trometry, and chromatoinfrared spectroscopy —have 
been described for identification and quantitative deter- 
mination of organic components. Most of the aforemen- 
tioned methods can only be implemented under condi- 
tions of a stationary laboratory. 


The selection of analytic methods for a mobile labora- 
tory is based on the principle of achieving the required 
sensitivity (0.2 to 1 times the MPC) for the maximum 
number of normed components while using the min- 
imum number of easy-to-handle instruments in portable 
or movable versions. 


The proposed prototype mobile chemical laboratory for 
quick determination of contaminants in water is based 
on the use of ion, high-performance liquid, gas, and 
thin-layer chromatography, infrared spectroscopy, 
flameless atomic absorption spectroscopy, lumines- 
cence, and photometry (including a solid-phase version 
using membrane filtration and reactive indicator 
papers). These methods permit highly informative and 
economical analysis during the monitoring of priority 
contaminants in objects of the environment. The afore- 
mentioned methods are implemented in the mobile 
laboratory on portable or movable instruments that were 
first manufactured in 1987-1988. The KhPI-1 and 
KhPZh-1 liquid chromatographs and the KhPM-5 gas 
chromatograph, which has five detectors, were devel- 
oped by and are now being manufactured by the 
Dzerzhinsk Special Automation Design Office of the 
Khim avtom atika Scientific Production Association. The 
AN-1 small infrared spectrometer was developed by the 
special design office of the Neftekhimavtomatika Scien- 
tific Production Association, and the Yuliya-2 atomic 
absorption spectrometer attachment was developed by 
the Physical Chemistry Institute of the Ukrainian Nat- 
ural Academy of Sciences and is manufactured by the 
Penza Machirebuilding Plant. 


It shold be noted that one of the first series-produced 
prototypes of the KhPI-1 and KhPZh-1 chromatographs 
and a non-series-produced prototype of the KhPM-S gas 
chromatograph were used in creating the prototype 
mobile laboratory and developing the water analysis 
methods used in it. 


Analytic chemists performing this type of work were 
faced with the task of optimizing the conditions of 
chromatographic separation of components, deter- 
mining the sensitivity of detection, and modifying 

hods of separating and concentrating individual 
vvm ponents from water with consideration for the detec- 
tor’s selectivity and sensitivity. Specifically, they solved 
the problem of using the KhPI-1 for efficient separation 
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and reliable determination of nitrate, nitrite, chloride, 
fluoride, bromide, phosphate, and sulfate ions. 


A quick method was developed for using the KiPZh-1 
liquid chromatograph with electrochemical ¢viection to 
determine phenols in water at the level of the MPC. 
Development of the said method was directed toward 
optimizing the conditions of chromatographic determi- 
nation and detection of phenol, cresols (0, m, and n), and 
chlorophenol and elimination of the interfering effect of 
associated components. In the prototype mobile labora- 
tory, the KhPM-5 gas chromatograph is intended for 
detecting organochlorine and organophosphorus pesti- 
cides. Methods of separating and concentrating pesti- 
cides were modified with consideration for the detectors’ 
sensitivity and selectivity. Specifically, the possibility of 
replacing extraction concentration with sorption separa- 
tion on DIAPAK [not further identified] C, sorption 
cartridges was demonstrated. 


Methods of using the AN-1 analyzer and Yuliya-2 
attachment to determine petroleum products and total 
mercury content have been rather well developed and 
are used in the new prototype without any modification. 


A new version of the solid-phase photometry method 
that includes separation of dyed compounds of the 
components undergoing determination on membrane 
filters by filtration and direct visual photometry of dyed 
spots against a calibration scale has been developed for 
determining microquantities of heavy metals under field 
conditions. The proposed variation of photometry 
makes it possible to reduce the detection threshold of a 
number of elements by a factor of 20 to 50 compared 
with methods of determining the said elements in solu- 
tions. Express determination of iron, copper, and chro- 
mium at a level of 0.1 times the MPC without using any 
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measuring equipment has become possible. A new quick 
method of determining cationic surfactants with a sen- 
sitivity of 4-10 ug/dm”~ has been developed on the basis 
of solid-phase photometry. From the standpoint of sen- 
sitivity and speed, the method surpasses existing extrac- 
tion-photometric and extraction-fluorimetric methods 
of determining cationic surfactants. 


A new method for identifying cobalt, nickel, and copper 
with a sensitivity of 0.02 mg/dm® in 100-cm® samples 
has been developed based on a combination of extrac- 
tion concentration on membrane filters and thin-layer 
chromatography. Concentrates of heavy metals on mem- 
brane filters and a calibration scale store well on chro- 
matographic plates for several months. 


Quick visual-colorimetric tests involving the use of pre- 
pared analytic forms, i.e., reactive indicator papers, are 
recommended for determining copper, zinc, and cad- 
mium in a mobile chemical laboratory. Quick tests make 
it possible to quickly establish whether an MPC is being 
exceeded and to quickly identify the source of contami- 
nation. 


The concentration of trace amounts of heavy metals and 
organic compounds can also be identified under field 
conditions for subsequent investigation in a stationary 
laboratory. The most modern and efficient concentra- 
tion methods, i.e., sorption methods, are recommended 
for this. They are based on the use of sorption columns 
and cartridges containing chemically modified silicas 
and acetylcellulose membrane filters for concentrating 
iron, copper, cobalt, nickel, cadmium, zinc, lead, chro- 
mium, manganese, and bismuth. Macroporous polymer 
sorbents such as Polysorb are used to concentrate 
organic compounds from water. 


Table 1 presents the analytic characteristics of the 
methods that have been developed. 





Table 1. Methods of Determining Inorganic and Organic Impurities in Waters Recommended for a Mobile Laboratory 



























































Analyzed Lmparity | Cnetevemnmad ice M4 cic (Revs memar mdi | retraces | | MPC, mii | Detection Threshold, mi/l 
(aorgeae | caperities 

F Ion chromatography (KhPI-1) 0.7 0.05 
cr! same 350 0.05 
NO)", HPO42" same 3.3 0.1 

Br same 0.2 0.2 
NO3"! same 45 0.2 
$042" same 500 0.3 
Astot Photometry (FEK) 0.05 0.01 

Fe (II), Fe (111) Solid-phase photometry with phenanthroline 0.3 0.001 
Cr (VI) Solid-phase photometry with diphenyicarbazide 0.05 0.0003 
Ni Thin-layer chromatography 0.1 0.02 

Cu Thin-layer chromatography ; 1.0 0.02 
Mo Photometry (FEK) 0.1 0.2 
Hgtot Atomic absorption spectrometry, cold vapor (Yuliya) 0.0005 0.00002 
Qu Reactive indicator papers 1.0 0.003 
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Ammnty a0 ‘mayo ty (Deter matenttos bl otoo (Rocumemcmdod | mtremeces ) MPC, awl Dretoctim Mnwosinciid, anf} 
Za same 5.0 0.003 

Cd same 0.001 0.003 

(npame (eape ie 

HCH Extraction, gas chromatography with EZD (KhPM-5) 0.02 8 x10 

DDT same 0.001 10° 

DDD same 0.001 10 

DDE same 0.001 10° 

Phenol HPLC-ECD (KhPZb-1) 0.001 2 x10* 

Cresols same 0.004 2 x104 
Chlorophenols same 0.0004 5  x10™to1.5x104 
Petroleum products Infrared spectroscopy (AN-1) 0.3 0.05 

Anionic surfactants Extraction luminescent 0.5 0.01 

Cationic surfactants Solid-phase photometry 0.15 0.004 

Nonionic surfactants Extraction-photometric 0.1 0.1 

Trichlorfon Extraction, gas chromatography with TID (KhPM-5) 0.05 0.01 

Malathion same 0.05 0.01 

Phosphamide same 0.03 0.01 

Methy! parathion same 0.03 0.01 

HPC hexac clohexane; =not further identified; DDT =dichlorodiphenyltrichloroethane; DDD =dichlorodiphenyldichloroethane; 


DDE =dichlorodiphey dichloroethylene; HPLC «high-performance liquid chromatography; ECD =electrochemical detection; TID =not further 


identified. 





It should be noted that existing analytic equipment may 
serve as a foundation for significantly expanding the 
number of components in water that can be monitored 
under field conditions. 


Molecular Design in Photocatalysis: Physical 
High-Efficiency Photocatalytic Redox Systems 
957A0158A Kiev TEORETICHESKAYA I 
EKSPERIMENTALNAYA KHIMIYA in Russian 


Vol 30 No 4, Jul-Aug 94 (manuscript received 
21 Jan 94) pp 175-191 


while a huge store of factual information on photocata- 
lytic reactions has been accumulated, it has not yet been 
put into practical applications owing mainly to the low 
efficiency in converting solar energy. It is therefore 
deemed more practical at the present stage to pursue the 
development of design concepts of high efficiency pho- 
tocatalytic systems on the molecular level. In the present 
work some approaches to this problem are discussed and 
molecular design concepts are presented as a strategy for 
directing photocatalytic processes by developing orga- 
nized systems where all conversions related to electron 
transfer are in mutually compatible. Figures 3; tables 5; 
references 50: 46 Russian, 4 Western. 


[Article by A. I. Kryukov, S. Ya. Kuchmiy, and V.D. Semiconductor Heterojunctions and Compositions 
Pokhodenko, Physical Chemistry Institute imeni L. V. Based on Cadmium and Bismuth Sulfides— New 
Pisarzhevskiy, Kiev; UDC541.145] Redox -Photocatalysts 


[FBIS Abstract] The rising energy crisis of the 1970's 
provided an impetus to the search for alternative sources 
of energy, mainly photocatalytic derivation of hydrogen 
from water and organic matter with solar energy, or the 
direct conversion of solar energy into electricity. Fol- 
lowing a period of stabilization in the world energy 
situation, the quantity of publications on photocatalysis 
did not diminish. Evidently, this research resulted in 
fundamentally new aspects in photocatalysis. Also, while 
direct use of solar energy was not realized, other uses of 
this energy source were uncovered. At the present time, 


957AD158B Kiev TEORETICHESKAYA I 
EKSPERIMENTALNAYA KHIMIYA in Russian 
Vol 30 No 4, Jul-Aug 94 (manuscript received 

21 Jan 94) pp 197-201 


[Article by A. I. Kryukov, S. Ya. Kuchmiy, S. V. Kul’, 
A. V. Korzhak, and N. F. Guba, Physical Chemistry 
Institute imeni L. V. Pisarzhevskiy, Kiev; UDC541.145] 


[FBIS Abstract] The development of highly efficient 
photocatalytic systems that are fast enough to produce 
useful products is bound to the search for photocatalysts 
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having a complex of properties necessary for each con- 
crete reaction in the process. An analysis of the literature 
on heterogeneous photocatalysis indicates that 
numerous approaches to the resolution of this problem 
exist, and further development of these methods could 
provide the basis for developing a number of practically 
significant photocatalytic processes. In the present work 
new photocatalysts in the form of finely dispersed semi- 
conductor heterojunctions composed of cadmium and 
bismuth (III) sulfides were prepared and their spectral 
and photocatalytic properties were studied in relation to 
the preparation of molecular hydrogen from alcohol- 
water solutions. Kinetic data, quantum yields of the 
reaction under various conditions, and spectral charac- 
teristics of the photocatalysts were determined. Figures 
2; tables 1; references 9: 6 Russian, 3 Western. 


S Distribution and Migration Routes of 
Artifical Radiouucleides in of 


Part of Arctic Basin in 1990-91 Using 
Radiochemical M cthods 

957A0157A Moscow GEOKHIMIYA in Russian 
No 8-9 Aug-Sep 94 (manuscript received 

3 Feb 94) pp 1354-1359 


[Article by O. V. Stepanets and N. Yu. Kremlyakova, 
Geochemistry and Analytical Chemistry imeni V. I. 
Vernadskiy, Moscow; UDCS550.42] 


[FBIS Abstract] Under the present conditions of severe 
radioactive contamination of nature, the radioecological 
status of the world ocean requires constant attention. 
The Arctic aquatoria of the European region is an 
especially difficult subject for study and integration of 
data. In these regions there are several constant sources 
of artificial radioactivity into the ocean medium. There 
are unsanctioned spills of radioactive wastes resulting 
from accidents and controlled elimination of highly 
active water when nuclear powered vessels blow their 
ballast tanks. Furthermore, the complex flow pattern in 
this region makes it difficult to predict the migration of 
artificial radioactivity in the case of local spills. In the 
present work a study was made of the Cs’ and Sr®° 
content in the North, Norwegian, and Barents Seas. 
Using the ratios of these two isotopes, an estimate was 
made of the input of various sources of radioactivity into 
the overall poliution of these waters. Figure 1; tables 2; 
references 13: 7 Russian, 6 Western. 


of a Data Bank of Multifunctional 
Devices for P Chemical 
Soaponts and High-Purity Materials 
957A0205A Moscow KHIMICHESKAYA 
PROMYSHLENNOST in Russian 
No 9, Sep 94 pp 56-59 


[Article by A.M. Bessarabov, R.M. Malyshev, A.V. Tre- 
filov, V.V. Avseyev, and G.L. Rodina, All-Russian 
Chemical Reagents and High Purity Chemicals Scien- 
tific Research Institute, UDC 54-481] 
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[FBIS Translated Text] A new class of small-scale chem- 
ical equipment that is both multifunctional and 
invariant to changes in process parameters, capable of 
producing a range of products, flexible from a design 
standpoint, and capable of maintaining high reagent 
purity has been created for producing chemical reagents, 
high-purity materials, chemical and pharmaceutical 
compounds, etc. The unconventional methods of acting 
on the process medium (vibration, pulsation, microwave 
field, etc.) that are used in the newly developed equip- 
ment have made it possible to reduce the effect of the 
equipment background on product purity. 


The literature contains data about several multifunc- 
tional specialized devices, including the following a 
combined vibratory device intended for use in processes 
of synthesis, crystallization, filtration, evaporation, 
drying, grinding, and classification;’ a combined rotary - 
film evaporator device for use in distillation, film syn- 
thesis, and evaporation and concentration of materials 
to form a dry end product;? and filtration devices.* 


Information data banks have recently been developed 
for the main types of process equipment (reactors, filters, 
etc.).** The data banks represent a system of programs 
intended for entry, storage, in-line retrieval, and analysis 
of information. Each of the aforementioned multifunc- 
tional specialized devices is an assemblage of original 
processing equipment, however. This type of informa- 
tion saturation makes the process of becoming familiar 
with and selecting devices difficult. In addition, the 
continuous development of existing multifunctional 
devices and the development of new ones must also be 
mentioned. It therefore seems advisable to create an 
independent data bank regarding multifunctional spe- 
Cialized devices. 


When a multifunctional specialized device data bank is 
developed, consideration must be given to several 
unique features of multifunctional devices. Multifunc- 
tional specialized devices simultaneously include several 
units of processing equipment that are complex and that 
exist in multiple versions. A related problem is that 
individual devices have a large number of parameters, 
from which a single parameter or group thereof common 
for all of the said devices must be singled out. These 
parameters are required both for systemization and for 
realization of on-line information retrieval. The said 
parameters may included the chemical processes con- 
ducted in the devices, the material of the working 
chamber, and the type of agitation or energy applied to 
the active medium. 


In view of a multifunctional specialized device’s com- 
plexity, visual representation of the device and its oper- 
ation is needed. One feasible way of performing this task 
is to use computer graphics. 


In view of the aforementioned requirements, a data bank 
of the type under consideration was created within the 
framework of the FoxPro database manager. The pro- 
gram is intended for use on IBM PC/AT computers and 
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compatibles. The program’s user interface is imple- 
mented in menu form, and menu alternatives may be 
accessed from a personal computer’s keyboard. 


The program's operation begins with the appearance of the 
system’s main window, where all of the devices included in 
the data bank are represented in a vertical menu. To the 
right of the device menu is the contro] menu with the data 
bank’s main operating functions (Enter, Edit, Delete, 
Retrieve, Exit). Located in the bottom part of the main 
window is a horizontal menu whose items correspond to 
the names of the reference databases in which possible 
values of devices’ key parameters are stored (processes, 
materials, and actions). An explanation is provided on the 
bottom line of each menu. 


When a device is selected from a menu or an item is 
selected from the Edit menu, a window containing 
information about the selected device appears. Included 
among this information is a list of processes performed 
by the device, the material of which the working 
chamber is made, actions on the active medium, and 
other reference information. This same window appears 
during the Enter operation. The only difference is that it 
does not contain any information initially but is instead 
filled in during the editing process. To make information 
editing and entry easier, the program allows for the use 
of reference databases. When processes are input, 
depressing the Enter key will cause a menu to appear that 
contains all of the processes stored in the database at that 
moment. A selected process is automatically written into 
the information window for the given device. Materials 
of which working chambers are made and types of 
actions are filled in analogously. 


The horizontal menu of the main window is used to 
access the respective reference database. When the nec- 
essary base is selected, a window appears that contains a 
data list and function menu that can be used to edit, 
enter, and delete information. 


To permit visualization of work with the bank, graphic 
information is stored in the form of a schematic or 
simulation role of the device’s operation. This informa- 
tion may be visualized by using a menu containing the 
items Schematic and Simulation, which is located in the 
system’s information window. 


When the item Schematic is selected from the menu, a 
schematic representation of the device appears on 
screen. The program Show from the package PCX is 
used for this. In the case of the more complex multifunc- 
tional specialized devices, a simulation of its operation is 
provided that may be accessed by selecting the menu 
item Simulation. The StoryBoard software package may 
be used to create a simulation by using the following 
standard programs contained in it’: 


@ Picture Maker (pm.exe)—to create the required 


graphic images; 
@ Story Editor (se.exe)—direct creation of a simulation 
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by programming the image output sequence and 
method; 

@ Story Teller (st.exe)—to demonstrate the models 
created. 


Mathematical description of multifunctional devices 
requires formalization of such characteristics as a cou- 
pled action, complex action, etc.® 


An individual physicochemical action (effect) is desig- 
nated as follows: W:'W =A-» B - C or W =ABC, where 
A is a physicochemical action, B is the physical object 
toward which the action is directed, and C is the result of 
the physicochemical action. 


We will use the term “coupled physicochemical action” 
to designate the type of action with more than one result, 
i.e., 


W’ =AB(C,, Cg, ..., Cun) (1) 


or 
W’ =(W,, Wg, .... Win) 
where W, =ABC,; W, =ABC,,; ...; W,, =ABC,,. 


Not all physicochemical actions can be represented in 
form (1) because they may have several simultaneous 
effects. Such physicochemical actions are called complex 
(composite) and may be formally represented as follows: 


W” =(A,, A,..., A,) ~ BC 


or 


Ww” =(A;, Ag; “225 A,)BC (2) 


Two successive physicochemical actions W, =A,B,C, and 
Wiy =Ay.1Bi.1C,,1 are termed compatible if the result 
of the preceding effect A, is equivalent to the input 
action of the subsequent effect A,,,. Two compatible 
physicochemical actions may be joint, in which case the 
input action A, will cause the result C,,;: 


W =W.W,,; =A,(B,C;A,, 1 By, 1)Ci41 (3) 


The assemblage of coupled, complex, compatible, and 
joint physicochemical actions resulting in the transfor- 
mation of a specified initial object B into a specific end 
result Cy forms the physicochemical principle of 
the action of the multifunctional device under 
consideration. 


A logical model® in the form of a list of the following key 
parameters is used as an informational description of a 
multifunctional specialized device: physicochemical 
processes, material of which the working chamber is 
made, type of action on the active medium, etc. Because 
these parameters are present in a device simultaneously, 
the logical model of a device F is a single-valued func- 
tion, i.€., conjugation of parameters that may be written 
in the following form: 
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n ° 
F(X) =“ = X, (4) 
iwi 


where X,; =(X,, Xg, .... X,) is a multidimensional 
attribute that is the device’s key parameter and n is the 
dimensionality of the attribute space. 


The required device was selected during a complex 
search process conducted both on the basis of one 
attribute individually and on the basis of a group of 
attributes. Several versions of values may be assigned for 
each of the attributes. The logical formula of the search 
may thus be represented as follows: 


L =(P, x P,x...x P,) +(R, x Rgx ...x R,) +(S; x Sgx 
.. 8S.) +... (5) 


where P, x P,x ...x P, are versions of the process; R, x 
R, x ...x R, are versions of the material; and S, x S, x ... 
x S,, are versions of the action. 


The device or group of devices maximally satisfying the 
total set of processes occurring in the manufacturing 
process under consideration is determined at the begin- 
ning of the search. 


The following list of physicochemical processes has been 
realized in the multifunctional specialized device base: 
dissolution, synthesis, crystallization, extraction, filtra- 
tion, evaporation, distillation, rectification, drying, and 
classification. 


Each of the generalized processes has its own supplemen- 
tary classification. Drying processes, for example, are 
divided into the following basic subty pes: chamber, belt, 
drum, boiling layer, and atomizer. 


The type of agitating action, i.e, how and by what 
transfer of mechanical energy accomplished, is an 
important search parameter. The bank includes the 
following basic types of actions specific for small- 
capacity processes for producing chemical reagents and 
high-purity materials: pulsation, vibration, and use of 
mechanical and pneumatic stirrers. In addition to the 
traditional power supply methods (by sleeves and coils 
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and electric heating), specialized methods of supplying 
power such as infrared and microwave field have also 
been included. 


The type of material used to make the working chamber 
is a very important generalized characteristic. It is linked 
to corrosivity of the reaction mass, purity requirements 
established for the end product, etc. Included in the 
information base are materials that may be used in 
multifunctional specialized device working chambers 
made of various types of stainless steel or titanium or 
that have nonmetallic coatings (glass or fluoroplastic). 


A search conducted by the required set of processes, the 
type of action, and the material used to make the 
working chamber may, for example, lead to a vibratory 
multifunctional specialized device.’ Such devices are 
designed for conducting synthesis, extraction, crystalli- 
zation, filtration, drying, and pulverization in a singling 
working space. The body of the main module is mounted 
on a movable frame and has a horizontal rotation axis. 
The working chamber is designed so as to be easily 
removed, is mounted in the body, and is made of 
stainless steel or polymers. The chamber’s cover is 
equipped with a filter. The processes of filtration and 
unloading are documented as the body turns 180° (the 
cover is in the bottom position). All possible modifica- 
tions of the said device are entered into a separate base. 


Let us examine the structure and operating modes that 
have been developed for working with the vibratory 
multifunctional specialized device database, which 
should contain data about a wide range of their process, 
design, and technical-economic characteristics. The sim- 
plest method of developing an informational description 
of vibratory devices is that of forming logical models that 
are essentially lists of process and design attributes. For 
this purpose, we will introduce the concept of the func- 
tional-design element of a device,® which is a character- 
istic attribute that a device either possesses or lacks. 
Table 1 presents a complete list of the basic functional- 
design elements we have selected along with their corre- 
sponding fields in the database. We will then select that 
vibratory multifunctional specialized device possessing 
specific characteristics on the basis of these attributes. 





Table 1. List of Fields in Vibratory Multifunctional Specialized Device Database 









































Na Field Name Type Width Dimensiomatity Field Name 

1 MATH Character 18 material of working chamber 
2 OBIOM Numeric 10 5 volume of working chamber 
3 PLACE Numeric 10 5 area of filter 

4 VIDTEPL Character 20 type of heat transfer agent 
5 LONG Numeric 7 0 length of device 

8 LARG Numeric 7 0 width of device 

9 HOT Numeric 7 0 height of device 

10 MASS Numeric 10 0 mass of device 

11 SAFETY Character 16 explosion hazard 
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Table 1. List of Fields in Vibratory Multifunctional Specialized Device Database (Continued) 

No Pieid Name Type Width Disacesiomality Pheid N asec 

12 TEMP-MIN Numeric 4 0 minimum temperature 

13 TEMP-MAX Numeric 4 0 maximum temperature 

14 TEDV Character 10 type of electric motor 

15 POWER Numeric 10 2 power of electric motor 

16 NUEDV Numeric 7 0 frequency of vibrations 

17 AMPL Numeric 10 0 amplitude of vibrations 

18 CENA Numeric 7 0 cost of device 

19 TIME-OBM Numeric 6 1 time required to rinse out working chamber 

20 TIME-CAM Numeric 6 1 time required to reassemble working 

chamber 
21 TIME-FIL Numeric 6 1 time required to reassemble filter 
22 KOM Character 67 additional comments 




















The data bank developed is a component of an auto- 
mated system for synthesizing small-capacity processes 
for manufacturing an assortment of products.” It may be 
used alone for quick qualitative analysis of the equip- 
ment selected for a process to produce chemical reagents 
and high-purity materials or in the pharmaceutical 
industry. 
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Eco-Analytical Information Systems in 
Environmental Control 


957A0159A Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Vol 49 No 9, Sep 94 (manuscript 
received 15 Sep 93) pp 937-940 


[Article by Ye. Ya. Neyman, V. A. Merkushev, and V. 
Ye. Eman, Central Specialized Inspection, Ministry of 
Nature, Moscow; UDC543.25] 


[FBIS Abstract] One of the main tasks in resolving 
ecological problems is the gathering of analytical infor- 
mation in such a way that it adequately describes the 
status and dynamics of change in control test materials. 
Analytical information is diverse in structure and 
includes data on the qualitative and quantitative com- 
position of test materials, the forms in which compo- 
nents are found in a controlled eco-system, distribution 
of components in the eco-system, characteristics of 
change in composition of the test materials with time, 
etc. All of this information is generated by combining 
procedures based on various techniques, such as electro- 
chemical. Taking into account the voluminous analytical 
data accumulated over the years on various ecological 
objects, some systematic method must be used in 
selecting analytical methods for resolving any specific 
problem for any specific ecological object or source of 
contamination. In the present work a system approach is 
proposed for the selection of the most rational electro- 
chemical method of analysis in resolving a specific 
eco-analytical problem. It is demonstrated that the ana- 
lytical technique itself, as an information system, comes 
as the result of establishing and optimizing a correlation 
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between masses of information on a controlled ecolog- 
ical test material and the selected electrochemical 
method of analysis. Figures 2; references 4 (Russian). 


Automated Volt-Ampcrometric Analysis. 
Programmable Equipmcat 

957A0159B Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Vol 49 No 9, Sep 94 (manuscript 
received 12 Aug 93) pp 961-964 


[Article by Yu. A. Ivanov, S. V. Grigoryev, V. V. 
Moshkina, A. N. Merzha, L. A. Khustenko, and I. A. 
Makatrova, Tomsk Polytechnical Institute, Tomsk; 
UDCS41.253] 


[FBIS Abstract] The growing activity in analytical control 
services in environmental pollution and the certification of 
food and agricultural products requires development of 
appropriate methods and equipment. Under these circum- 
stances, the analyses are highly routine and involve a 
variety of impurities and test materials. Therefore, in 
selecting analytical procedures, automation, productivity, 
and cost of equipment take first priority. These require- 
ments are most easily met with the volt-amperometric 
method of analysis using stationary electrodes. The 
method is highly sensitive, fast, covers many elements, 
uses simple equipment, is low in cost, and may also be used 
in ecological monitoring of surface water. Despite these 
advantages, this method is not yet being widely used in 
Russia owing mainly to the lack of serial production of the 
equipment. Also, proper sample preparation is required to 
eliminate dissolved oxygen and organic substances which 
interfere with the determination and hamper automation 
and computerization. In the present work a set of auto- 
mated programmable equipment (hardware and software) 
was developed for the computerization of volt- 
amperometric serial analysis of environmental test mate- 
rials, food, and agricultural products. A high degree of 
automation, simultaneous analysis of three samples, use of 
UV-radiation to eliminate dissolved oxygen and organic 
matter increases the labor productivity, simplifies anal- 
yses, and lowers costs. Figure 1; tables 3; references 8: 4 
Russian, 4 Western. 


New Possibilities for M Electrode in Phase 
Analysis of Solid Surfaces (Gallium Arsedide) 
957A0159C Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Vol 49 No 9, Sep 94 (manuscript 
received 27 Jul 93) pp 1013-1016 


[Article by G. M. Mokrousov, Ye. P. Knyazyeva, V.N. 
Volkova, and I. A. Alifanova, Tomsk State University, 
Tomsk; UDC543.253] 


[FBIS Abstract] Voltamperometry with carbon paste elec- 
trically active electrodes or clamped cells have been used 
widely in recent years for phase analysis of solid surfaces. 
Disadvantages in using them include possible change in 
chemical composition of the surface during mechanical 
sampling and introducing either a background electrolyte 
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or an applied potential in the second case. In the present 
work a new variant of the volt-amperometric method 
which eliminates these difficulties is presented. It consists 
of dissolving certain phases in a low melting electrically 
conducting system, such as mercury, followed by the 
recording of volt-amperometric characteristics of the 
phases from the resulting amalgams. The thermodynamic 
probability of copper and gallium ions being reduced from 
their compounds in the solid phase to the metal in sodium 
amalgam and metallic mercury was calculated and the 
results confirmed experimentally. Figures 3; tables 1; ref- 
erences 6 (Russian). 


Determining Crown-Ethers and M cthylamine by 
Polarographic M cthod 

957A0159D Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Vol 49 No 9, Sep 94 (manuscript 
received 27 Jul 93) pp 1017-1021 


[Article by N. V. Bondareva, L. P. Sadimenko, and K.N. 
Bagdasarov (deceased), Rostov State University, 
Rostov-on-Don; UDC543.25:541.183.23] 


[FBIS Abstract] In the 25 years since publication of the 
first crown compounds, hundreds and thousands of these 
compounds have been prepared. Many technological 
applications of crown ethers are based on a unique prop- 
erty—the capability to selectively form a complex with a 
particular ion corresponding to the size of the opening in 
the crown ring. New methods of analysis are constantly 
being developed on the basis of this property. However, 
until now, not a single simple method for determining 
crown ethers themselves has been developed. In the 
present work a method was developed that is based on the 
adsorption of crown ethers on a dropping mercury elec- 
trode. It was demonstrated that 15-crown-5, 18-crown-6, 
and dicyclohexyl-18-crown-6 behave similar to non- 
ionogenic surfactants on a dropping mercury electrode. 
Both qualitative and quantitative determination of the 
crown esters are thus possible even when jointly present 
without preliminary separation. Suppression of desorption 
peaks for dicyclohesy1-18-crown-6 in the presence of meth- 
ylamine hydrochloride makes it possible to determine the 
latter to a detection limit of 5X10" mole per liter. Figures 
4; tables 3; references 18: 8 Russian, 10 Western. 


Study of Phase Equilibria of Subsolidus and 
Subliquidus in System (Na, Cs),O-Sr0-Al,0,- 
P.O, in Connection with Vitrification and Deep 
Burial of Radioactive Wastes 

957AD154A Moscow GEOKHIMIYA in Russian No 10, 
Oct 94 (manuscript received 13 Dec 93) pp 1424-1436 


{Article by I. P. Ivanov, N. P. Kotova, and AV. 
Plyasunov, Experimental Mineralogy Institute, Cher- 
nogolovka; UDC550.4 450.89 4552.18] 


[FBIS Abstract] The problem of deep burial of radioac- 
tive wastes was examined in a previous work. In the 
present work results are presented of a specific problem 
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related to the determination of the stability of sodium- 
aluminum-phosphate glass containing the radioactive 
elements cesium and strontium. The glass was hermeti- 
cally sealed in a stainless steel container and stored in a 
tomb over a long period of time under hermetically tight 
conditions. Phase equilibria of the subsolidus and sub- 
liquidus in the title system was studied as a function of 
temperature, pressure, and K =P,0,/(Na,O +Al,0, + 
SrO). Under prolonged storage, technological glass con- 
taining radioactive wastes crystallizes to form associa- 
tions of solid phases NasPO, +AIPO, +Sr,(PO,), + 
NaPOs. The results could be used to help improve 
technology of vitrification of radioactive wastes and in 
resolving problems associated with their deep burial. 
Figures 7; tables 7; references 11: 10 Russian, 1 Western. 


Benz(A)pyrene Balance in Coastal Zone of Sea of 
Japan 

957A0154B Moscow GEOKHIMIYA in Russian No 10, 
Oct 94 (manuscript received 6 Dec 93) pp 1525-1532 


[Article by V. V. Anikiyev, I. A. Nemirovskay<, and M. 
Yu. Urbanovich, Oceanology Institute, Moscow; 
UDCS552.578.556.1] 


[FBIS Abstract] Due to its high cancerogenic activity and 
distribution throughout natural objects, benz(a)pyrene 
(BP) has been selected as a pollution indicator of poly- 
cyclic aromatic hydrocarbons in natural ecosystems. 
Entering water systems as a result of anthropogenic 
activity, BP becomes the same ecological factor as that 
portion of it which enters the marine medium as a result 
of natural synthesis processes and the recycling of 
organic substances. The geographic range of entry for 
most anthropogenic hydrocarbons is limited and is con- 
centrated in coastal regions, mainly at the mouths of 
rivers and near seaports. Hence, study of the behavior of 
hydrocarbons in these aquatoria has become urgent. In 
the present work data are presented on a study of BP 
concentration in water, bottom sediments, and biota of 
the Gulf of Amur, including the estuaries of the Razdol 
river and the coastal region of Vladivostok, Zolotoy Rog 
and Diomid Bays. It was established that the degree of 
BP concentration in comparison to water in the surface 
microlay r comprises 1.4-25; in bottom sediments (1- 
14)X10°; shellfish 7-300; sea grasses (3-6)X10°; and 
8X 10° in plankton. A balance of the entry (121.5 kg per 
year), content, and egress of BP from the ecosystem of 
the gulf was established. Any excess of this amount over 
that of its egress from the ecosystem (116.3 kg per year) 
will result in an unfavorable ecological situation. Figures 
2; tables 4; references 11: 8 Russian, 3 Western. 


Interpretation of Optical Absorption Spectra of 
Electron in Liquid Water 
957A021SA Moscow KHIMIYA VYSOKIKH ENERGIY 


in Russian Vol 28 No 6, Nov-Dec 94 (manuscript 
received 25 Feb 93) pp 490-492 


[Article by V. Ya. Sukhonosov, Physical Chemical SRI 
imeni L. Ya. Karpov, Obninsk; UDC541.15] 
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{FBIS Abstract] The dynamics of localization and solva- 
tion of an electron in water have been studied in detail 
experimentally under conditions of femto-second laser 
photolysis, and for the first time direct proof was 
obtained for the existence of a pre-solvated electron 
during photolysis of water. The optical absorption spec- 
trum of an electron is manifested almost instantaneously 
on irradiating a molecular medium, the greatest absorp- 
tion intensity being in the infra-red region. After a period 
of 0.24 picosecond after absorption, the solvated elec- 
tron is transformed into the well-known optical absorp- 
tion spectra of the solvated electron. Thus, the existence 
of both the dry and wet (quasi-localized) electron has 
been confirmed. The purpose of the present work was to 
give an interpretation of the evolution of the optical 
absorption spectra of an electron in liquid water and 
provide a physical basis for the various electron states. 
An analysis was made of the absorption spectra of an 
electron in liquid water under a femto-second laser 
photolysis. Characteristic features of the optical absorp- 
tion spectrum are examined on the basis of a diagram of 
the energy states of an electron both in an isolated 
molecule and in water. A functional relationship was 
established between the level of the solvated electron and 
the basic energy parameters of the irradiated medium. 
Analysis of the energy states also makes it possible to 
clarify such phenomena as the long and short wave 
boundaries of absorption, formation of a break in the 
spectrum, and the position of the level of solvation of the 
electron, as well as the relationship of this level with the 
basic energy parameters of the irradiated medium. 
Figure 1; references 11: 5 Russian, 6 Western. 


Physical Chemical Conversion of pes 
Under Radiation From Excimeric Laser 
957A0215B Moscow KHIMIYA VYSOKIKH ENERGIY 
in Russian Vol 28 No 6, Nov-Dec 94 (manuscript 
received 22 Feb 93 after revision 15 Dec 93) pp 554-57 


[Article by E. Ye. Said-Galiyev, L. N. Nikitin, I. I. 
Tverdokhlebova, T. A. Larina, S. A. Bashkirova, and V. 
V. Ivanov, Elementorganic Compounds Institute imeni 
A. N. Nesmeyanov, Moscow UDC541.427:621.375.826] 


[FBIS Abstract] The study of polymer ablation by UV- 
lasers has been pursued vigorously recently. This is 
chiefly tied to the use of lasers for dry etching of 
protective coatings in mirocelectronics, where polysi- 
lanes appear to be especially promising since they are 
highly sensitive to light, are soluble in organic solvents, 
have good adhesion to various substrates, and are resis- 
tant to oxygen plasma. Excimeric lasers of ArF, KrF, 
XeCl, and XeF are used mostly for dry etching since they 
have high radiation energies. Although photo-conversion 
of polysilanes was intensively studied in the 1980's, 
many questions still remain unclear and there many 
contradictions. In the present work the physical chem- 
ical conversion of a polysilane copolymer under UV- 
radiation of an excimeric laser (wavelength 248 nm) was 
studied and compared with that of radiation from a 
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DRSh-25 (mercury) lamp. It was demonstrated that in 
the first case, the oxidation trend is less pronounced and 
has a direct break in the chain (“scissors effect”). A 
correlation was established between the wavelength of 
maximum absorption in the UV-spectrum and the length 
of main chain in the copolymer. Photodestruction of the 
copolymer was observed to be more rapid using the laser. 
Figures 5; references 7: 3 Russian, 4 Western. 


Reaction of Mecthylchlorosilane with Vinylidenc 
Fluoride by Radical Mechanism 

957A0215C Moscow KHIMIYA VYSOKIKH ENERGIY 
in Russian Vol 28 No 6 Nov-Dec 94 (manuscript 
received 21 Dec 93) p 562 


[Article by V. I. Dobrov, I. B. Karasev, Yu. M. Dugovoy, 
N. V. Bryantseva, and A. G. Shostenko, Russian Chem- 
ical Technological Institute imeni D. I. Mendeleyev, 
Moscow; UDCS548.15] 
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[FBIS Abstract] Interest in synthesis of silicon-organic 
com pounds is based on their high thermal resistance and 
stability of physical chemical properties over a wide 
range of temperatures and intense fields of ionizing 
radiation. These compounds are used in aerospace and 
nuclear technology for coating objects subjected to atmo- 
spheric and microbiological corrosion. The otherwise 
difficult to conduct initiating reaction of hydrosilylation 
at mild temperatures is made possible with ionizing 
radiation. In the present work a study was made of the 
kinetics of addition of methylchlorosilane to vinylidene 
fluoride under y-radiation from Co™ in ampules by a 
previously described method. Analysis of the products 
showed that 2,2- difluorethylmethyldichlorosilane was 
the chief product. The radiation-chemical yield of prod- 
ucts does not depend on the concentration vinylidene 
fluoride over the concentration range of 0.4-0.6 mole per 
liter. The activation energy of 18 kJ per mole attests to 
the high reactivity of the methychlorosily] radical in this 
reaction. Figure 1; reference 1 (Russian). 
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Fibronectin-Binding Capacity of Yersinia Pestis 
957AD165A Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 3, Mar 93 (amended manuscript received 

16 May 91) pp 6-12 


[Article by S. O. Vodopyanov, G. T. Atarova, I. P. 
Oleynikov, S. R. Sayamov, G. M. Orlova, and B. N. 
Mishankin, Rostov-on-Don Plague Control Research 
Institute, under the rubric ‘‘Microbiology”; UDC 
616.98:579.842.23}-092-07] 


[FBIS Abstract] The purpose was to gain information on 
FN -Ddinding by Y. pestis, which is a concern because of 
affinity of the latter for this substance, present in blood 
plasma and on the cell surface of macroorganisms. FN 
was isolated from the blood of cattle and used to inocu- 
late rabbits. The authors’ modification of immunoassay 
was used on recovered anti-FN serum for preparation of 
immunoperoxidase conjugate. EV76 and Otten Y. pestis 
Strains were used, piliate and apiliate cells recovered for 
isolation of specialized organelles— adhesion pili. Pre- 
pared macromolecules were soaked in bovine serum 
albumin on filter paper. Rabbit antifibrinectin serum 
and goat antibodies to rabbit immunoglobulins were 
then applied for demonstration of adhesion pili or ele- 
ments thereof. Presence of adhesion pili enhanced its 
FN -binding by Ye. pestis. Dissociation of pili into sub- 
units removed their capacity to bind FN. Fibrils (curl- 
ings), similar to those found in E. coli, were also found in 
Y. pestis that have not been reported in Y. pseudotuber- 
culosis and Y. enterocolitica. In addition, Y. pestis 
adhesion pili can bind mucin and ganglioside. More 
Study is needed to determine the implications of these 
findings. Figures 3, references 13: 7 Russian, 6 Western. 
Physicochemical and Biological Description of 
Yersinia Pestis pH6 Antigen Isolated by 
Immunosorption 

957A0165B Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 3, Mar 93 (manuscript received 14 Aug 91) pp 12-17 


{Article by V. N. Stepanshina, T. A. Gremyakova, A. P. 
Anisimov, and V. D. Potapov, All-Union Research Insti- 
tute of Applied Microbiology, Obolensk, Moscow 
Oblast, under the rubric ‘‘Microbiology’’; UDC 
$79.842.23.083.3] 


{[FBIS Abstract] The lack of homogeneous Y. pestis 
antigens that could be used in production of synthetic 
vaccines prompted this study. The traits of bacterial 
Strains used (Y. pestis EV, EV11M and 358/12P°) are 
tabulated. Bacterial culture fluid served as source of pH6 
antigen; it was submitted to immunosorption consisting 
of sepharose, hydrochloric acid followed by resuspension 
in hydrochloric acid with BrCN to a one percent concen- 
tration. Test serum was recovered from rabbit blood. 
Alveolar macrophage (AMP) suspension was recovered 
by perfusion of the guinea pig lung with saline. Y. pestis 
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EV strain was used to test the effect of pH6 antigen on 
phagocytes and AMP inactivation, with determination 
of phagocyte index and number of viable bacterial cells. 
It was determined that pH6 antigen and adhesion pili 
were identical in biological properties. Hemagglutina- 
tion tests confirmed the findings. Cultivation tempera- 
ture of 37°C and low pH were needed for production of 
pH6 antigen. Figures 2; table 1; references 17: 9 Russian, 
8 Western. 


iolog) ies of N Francisella 
eeaeapay Poupesties oncapsulated 


957AD165C Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 3, Mar 93 (amended manuscript received 

28 Jun 91) pp 21-26 


[Article by N. V. Pavlovich, B. N. Mishankin, N. Ya. 
Shimanyuk, V. V. Ryzhkova, G. I. Danilevskaya, and R. 
V. Mikhalevich, Plague-Control Rescarch Institute, Ros- 
tov-on-Don, under the rubric “Microbiology”; UDC 
616.98:579.841.95}-036.1-078] 


[FBIS Abstract] Since viable, avirulent, noncapsulated 
forms (Cap’) have been produced in the laboratory, 
suggesting that F. tularensis could also undergo changes 
in its habitat, there is interest in such forms. Ten strains 
of F. tularensis were used. Virulence was tested on albino 
mice and guinea pigs, with assessment of immunoge- 
nicity of (Cap’) variants, which were given after animals 
were infected with virulent strains and subspecies. 
Superoxide dismutase and neuraminidase activity of 
parent and (Cap’) was tested. Sensitivity of both, as well 
as of (Cap’) after treatment with tripheny] tetrazolium 
chloride or indoxy] phosphate, to penicillin, claforan, 
fortum, polymyxin, tetracycline, doxycycline, erythro- 
mycin, chloramphenicol, rifamicin, furazolidone, strep- 
tomycin, and gentamicin (tabulated) was tested and 
tabulated, revealing few differences, which depended on 
how (Cap’) strains were obtained. They survive in peri- 
toneal macrophages of albino mice, unlike the original 
strains, and showed greater superoxide dismutase and 
neuraminidase activity. Tables 3, references 18: 11 Rus- 
sian, 7 Western. 


Recovery of Cholera Toxin- and Its 

B-S ubunit-Producing Vibrio Cholerae Strains 
957A0165D Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 


No 3, Mar 93 (amended manuscript reccived 
30 Oct 91) pp 30-35 


[Article by N. I. Smirnova, L. F. Livanova, N. I. Davy- 
dova, A. L. Gintsburg, and T. S. Ilyina, ‘‘Mikrob” Plague 
Control Research Institute, Saratov. and RAMS 
Research Institute of Epidemiology and Microbiology 
imeni N. F. Gamaleya, Moscow, under the rubric 
“Genetics and Molecular Biology of Microorganisms”; 
UDC 615.371:579.843.1].012] 
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{[FBIS Abstract] Genetic methods were used to obtain 
needed additional sources of cholerae vaccines: E. coli 
served as plasmid donor for V. cholerae, leading to 
obtaining plasmid pCO107-2 with V. cholerae structural 
genes vctAB, which was inserted in two toxigenic biovars 
(Inaba 569B and Ogawa Dakka 35), and yielded two 
hyperproducing toxin strains (KM76 of the Inawa 
serovar and KM68 of the Ogawa serovar). Conjugate 
co-integration of 2 plasmids and use of cholera toxin 
vctB gene on the non-0i avirulent strain of V. cholerae 
yielded a B subunit hyperproducer (KM93). Two toxi- 
genic Ogawa and Inaba serovar strains were developed 
that were also hyperproducers of the B subunit. Figures 
2, tables 2, references 13: 7 Russian, 6 Western. 


Morphological Assessment of Safety of 
Nominvasive Recombinant Shigella Strains 
957AD16SE Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 3, Mar 93 (manuscript received 11 Jun 91) pp 57-63 


[Article by Yu. Ye. Polotskiy, V. Ye. Yefremov, V. M. 
Bondarenko, I. A. Nastichkin, A. G. Belov, I. M. Kan, G. 
V. Smirnova, Yu. M. Romanova, A. Z. Kapustina, and 
M. S. Lavrenchuk, Research Institute of Epidemiology 
and Microbiology imeni Pasteur, St. Petersburg, and 
RAMSResearch Institute of Epidemiology and Microbi- 
ology imeni N. F. Gamaleya, Moscow, under the rubric 
‘*Vaccinology’’; UDC 579.842.15:579.253): 
615.371.012.07] 


{[FBIS Abstract] With the appearance of new vaccine 
Strains, it is important to test their safety. Nine attenu- 
ated and virulent Shigella strains served as material used 
with epithelial Hep-2 cells. The latter were incubated, 
transferred to fresh Eagle’s medium infected with 
monovalent strains with attenuating chromosomal 
mutations and bivalent strains with the invasiveness 
plasmid transposon or control strains; monolayers were 
transferred to dry vials, fixed, stained, and imbedded in 
polystyrene and orthoxylene to study adhesion and bac- 
terial invasion. Bacterial cultures were introduced into 
ligated small intestinal loops of rabbits and guinea pig 
cornea. Less adhesion, absence of invasion and cytotox- 
icity, vacuoles surrounding bacteria, intact intestinal 
epithelium, mild leukocyte reactions, rapid phagocytosis 
and bacterial breakdown by leukocytes and macrophages 
are key indictors of safety of prospective oral vaccines. 
Figure 1, tables 2, references 12: 8 Russian, 4 Western. 


of Technology for Production of Dry 
Live Vaccines Against Fowl Pastcurellosis and 
Swine Exrysipelas 
957AD16SF Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 3, Mar 93 (amended manuscript received 
23 Mar 92) pp 63-70 


[Article by M. Ya. Yartsev, I. A. Basnakyan, A. A. 
Rayevskiy, Ye. P. Sapegina, V. P. Shishov, S. P. 
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Rogozhin, E. F. Tokarik, and A. A. Maslak, Research 
and Technological Institute of the Biological Industry, 
and RAMS Research Institute of Vaccines and Sera 
imeni I. I. Mechnikov, Moscow, under the rubric “Vac- 
cinology”’; UDC 615.371:579.843.95}].012.07] 


[FBIS Abstract] Commercial vaccine strains of Pasteurella 
multocida, 2d avirulent Pasteur, AB and K strains, and 
Erysipelothrix rhusiopathiae strain VR-2 were used to 
improve the technology of commercial production of vac- 
cines; a search for optimum bacteria! vuitivation condi- 
tions and optimum nutrient media was made. Physiolog- 
ical activity and immunogenic properties were tested, 
com paring growth in experimental and commercial equip- 
ment, and Electrolux fermenters. Experimental equipment 
was adjustable for pH, eH, p03, glucose concentration, etc. 
Hottinger hydrolysate, and various dilutions of peptone 
solution were tested as culture media, using peptone and 
buffered potassium phosphite solution as ‘“‘solvent” 
(reconstituting agent), Criteria considered: dynamics of 
bacterial growth in culture, maximum viability of cells at 
Stationary growth phase, best phase for recovery of biom- 
ass, inactivation kinetics, optimum preservation condi- 
tions. Peptone-saccharose-gelatin in potassium phosphate 
buffer was best for preserving dry live swine erysipelas 
vaccines and saccharose-gelatin in potassium phosphate 
solution, for fowl pasteurellosis vaccine, resulting more 
than 150 percent more viable cells after 12 months of 
storage of experimental pasteurellosis vaccine, than with 
the previously used stabilizer, the optimum medium was 
Hottinger hydrolysate and enzymatic casein-yeast hydroly- 
sate, with preservation in the above-described solution. 
This increased biological activity of the product by 5-13 
times. For dry live fowl erysipelas vaccine, periodic culti- 
vation of bacteria in Hottinger hydrolysate and medium 
consisting of pancreatic enzyme lysate, with stabilization 
in peptone-saccharose-gelatin in potassium phosphate 
solution was best, resulting in 8-fold increase in vaccine 
yield. Figures 4, tables 3, references 11: 10 Russian, 1 
Western. 

Live Vaccine Against Tick-Borne alitis: 
Guidelines oy ate Vaccine Sta 
957A0165G Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 3, Mar 93 (manuscript received 28 Nov 91) pp 70-76 


[Article by I. I. Kamalov, Ye. D. Sokolova, V. I. Ilyenko, 
and L. V. Rozhkov, Research Institute of Epidemiology 
and Microbiology imeni Pasteur, GKSEN [State Com- 
mittee for Sanitary and Epidemiological Oversight], St. 
Petersburg, under the rubric ‘“Vaccinology”; UDC 
615.371:578.833.26/.03.07] 


[FBIS Abstract] The Absettarov strain of TBE virus (used 
as a control), Yelantsev TBE virus (3 clones), which was 
submitted to additional passages in mice, and Langat 
strain TR-21 (3 clones) virus were used in a comparative 
study of neurovirulence in Macaca monkeys, after testing 
virulence in albino mice. Histology of brain and spinal 
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cord elements demonstrated postinfection changes in 
monkeys. Control infection caused serious pathology in 
the 3 primates tested (tremor, paresis, lesion to the brain 
stem and cerebellum), causing loss of more than 50 percent 
of Purkinje cells in the cerebellar cortex, with loss of most 
neurons in the spinal gray matter. Infection of 24 monkeys 
(12 for each strain) with the six clones of attenuated 
viruses caused milder disturbances. There were differences 
between Yelantsev and Langat cloneeffects, the latter (L1, 
L2, L3) being similar to the Langat Egg42ES clone and 
having less neurovirulence than the Yelantsev clones, 
which had strong effects on the reticular formation, ante- 
rior cornua of gray matter and anterolateral columns of 
white matter in the cervical and lumbar enlargements of 
the spinal cord. Further attenuation of the Langat clones is 
desirable, but they are promising for development of a new 
live TBE vaccine. Tables 2, references 16: 9 Russian, 7 


Western. 
in Hyon ion Analysis of Synthetic Sequences 
of Nucleic Acids 


957A0232A Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 1, Jan 94 (manuscript 
received 12 Apr 93; after revision 2 Jul 93) pp 14-20 


[Article by V. I. Kiseleva, M. F. Turchinskiy, T. B. 
Kolesnik, A. M. Poverenniy, Medical Radiological Sci- 
ence Center, Russian Academy of Medical Sciences, 
Obninsk, M. M. Shemyakin, Yu. A. Ovchinnikov Insti- 
tute of Bioorganic Chemistry, Russian Academy of Sci- 
ences, Moscow; UDC 577.113.4.083.3] 


[FBIS Abstract] An amino complex of bivalent platinum, 
[Pt(dien)C1]C] may be used in hybridization analysis of 
specific nucleotide sequences to mark a DNA probe. 
[Pt(dien)C1]CI interacts with DNA as do other amino- 
derivative platinum compounds, such as cis-DDP and 
trans-DDP. The high affinity antibody to the DNA- 
Pt(dien) complex may be used to detect DNA:DNA- 
hybrids. The marking procedure is extremely simple and 
involves only mixing of reagent solutions and incubation 
for two hours at 60°C. Thermal treatment of modified 
DNA does not destroy the antigen determinant. The 
sensitivity and specificity of the method is sufficient to 
test 8-fragment DNA in point hybridization. The anti- 
bodies do not interact with unmodified DNA, either 
natural or denatured. Denaturing leads to better recog- 
nition, perhaps due to better access to the epitope. 
Figures 3; table 1; references 12: 4 Russian, 8 Western. 
Site-S pecific Photomodification of Nucleic Acids 
With Arylazide and Perfluoro Arylazide 
Oligonucleotide Derivatives. 3. Oligonucleotide 
with a Photoactive Group at the Ead or 
Within the Chain: Reagent Tandems 

957A0232B Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 1, Jan 94 (manuscript 
received 5 May 93) pp 21-29 


[Article by A. S. Levina, D. R. Tabatadze, V. F. 
Zarytova, M. I. Dobrikov, V. N. Gorn, L. M . Khalim- 
skaya, Novosibirsk Institute of Bioorganic Chemistry, 
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Siberian Division, Russian Academy of Sciences, 
Novosibirsk, Novosibirsk State University; UDC 
$47.963.057:577.6:544] 


[FBIS Abstract] This paper examines photomodification 
of oligonuc leotide targets with reagents containing a 
p-azidotetra-fluoro-benzamide group at various loca- 
tions in the oligonucleotide (at the 5’ or 3’ end phos- 
phate, at the CS atom of the deoxyuridine residue at the 
5’ end, or within the chain). Reagents bearing a photo- 
active group within the oligonucleotide chain are capable 
of effectively modifying a target (50-55% formation of 
covalent adducts of reagent with the target). Derivatives 
of oligonucleotides with a photoactive group at the 5S’ or 
3’ end are more effective (70% formation of covalent 
adducts). Effective modification of a target is virtually 
independent of the nucleotide end that is connected to 
the perfluoro arylazide group. Photomodification pre- 
dominantly occurs at the guanosine residue near the 
perfluoro arylazide group. Complementary reagent tan- 
dems increase the degree of traget modification (to 80%) 
at a lower reagent concentration. Figures 4; tables 2; 
references 9: 5 Russian, 4 Western. 


Site-S pecific Photomodification of DNA Targets 
With Arylazide and Perfluoro Arylazide 
Oligonucleotide Derivatives. 4. P ; 
of ss- and ds-DNA Fragments 


957A0232C Moscow BIOORGANICHES KAYA 
KHIMIYA in Russian Vol 20 No 1, Jan 94 (manuscript 
received 5 May 93) pp 30-39 


[Article by A. S. Levina, D. R. Tabatadze, V. F. 
Zarytova, M. I. Dobrikov, V. V. Gorm, S. G. Lokhov, 
Novosibirsk Institute of Bioorganic Chemistry, Siberian 
Division, Russian Academy of Sciences, Novosibirsk; 
UDC 547.963.07:577.6:544] 


[FBIS Abstract] Highly -effective site-specific photomod- 
ification of ss- and ds-DNA targets with a hexadecathy- 
midilate derivative is described. There is a perfluoro 
arylazide group at the 5’ end phosphate. Triplexes are 
formed in this process. The targets were 27-meric frag- 
ments of ss- and ds-DNA. The main points of modifica- 
tion for ss-DNA are G’ and G™ bases, and for ds-DNA, 
the G** pyramidine-rich chain and the G” purine-rich 
chain. The degree of photomodifcation of an ss-target 
reaches 60-77%, and for ds-targets, 10-53 % depending on 
the reaction conditions. The degree of mofication 
increases when the reaction occurs in a buffer with a high 
ion strength (1.0 M) and at a low temperature (4°C), 
which increases the stability of the triplex. Figures 3; 
tables 4; references 20: 6 Russian, 14 Western. 


Transformation of Glycyrrhizic Acid. 4. Synthesis 
of Triterpenc Glycopeptides 

957A0232D Moscow BIOORGANICHES KAYA 
KHIMIYA in Russian Vol 20 No 1, Jan 94 (manuscript 
received 18 Dec 92; after revision 7 Jun 93) pp 55-62 


[Article by L. A. Baltina, S. A. Ryzhova, Ye. V. Vasileva, 
G. A. Tolstikov, Institute of Organic Chemistry, Ufa 
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Science Center, Russian Academy of Sciences, Ufa; 
UDC 5$47.598'458.22’466.057] 


[FBIS Abstract] New triterpene glycopeptides are syn- 
thesized. The glycopeptides are derivatives of §- 
glycyrrhizic acid which use benzy! (4-nitrobenzy]) esters 
of L amino acids. There is no preliminary protection of 
the hydroxy! groups. Carboxyl groups of glycoside are 
activated with N-hydroxybenzotriazole-N,N’- 
dicyclohexylcarbodiimide. The compounds which are 
obtained can be deprotected with catalytic hydrogenol- 
ysis on Pd/C in an acquious acetic acid. Tables provide 
information on the chemical shifts in the signals of 
various glyopeptide fragments. Figure 1; tables 6; refer- 
ences 12: 8 Russian, 4 Western. 

Synthesis of 
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957A0232E Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 1, Jan 94 (manuscript 
received 13 Jul 93) pp 63-66 


[Article by T. S. Oretskaya, N. G. Dolinnaya, I. N. 
Merenkova, N. F. Krynetskaya, Ye. A. Romanova, Ye. 
M. Volkov, M. Blyumenfeld, M. Vasser, Z. A. Sha- 
barova, Chemistry Department, Lomonosov Moscow 
State University; Genset, Paris; UDC 547.963.32.057: 
542.95] 


{[FBIS Abstract] A key factor hindering the widespread 
introduction of synthetic oligonucleotides as antisense 
sensors is their sensitivity to degradation by cellular 
nucleases. This can be avoided by replacing natural 
oligomers with their cyclic analogs. The best method to 
obtain cyclic oligodeoxy ribonucleotides is cyclization of 
synthetic linear oligonucleotides in a complementary 
matrix using a new method of BrCN-induced chemical 
ligation. Non-nucleotide inserts make the process inde- 
pendent of the inner secondary structure of the linear 
oligonucleotide. To minimize nonspecific contacts in 
targeting, nucleotide residues are replaced in an insignif- 
icant section of an antisense oligonucleotide with non- 
nucleotide inserts. Requirements on linear oligonucle- 
otides to be used to form cyclic analogs are formulated. 
The yield of cyclic oligomers in all cases was 90-95%. 
The method is highly effective and universal. Figures 2; 
references 8: 3 Russian, 5 Western. 


New Method of Immobilizing Proteolytic Enzymes 
in Polymer Hydrogels 

957A0230A Moscow BIOORGANICHES KAYA 
KHIMIYA in Russian Vol 20 No 3, Mar 94 (manuscript 
received 8 Jul 93) pp 257-262 


[Article by Ye.A. Markvicheva, AS. Bronin, N.Ye. 
Kudryavtseva, I.F. Kuzkina, I.I. Pashkin, Yu.E. Kirsh, 
L.D. Rumsh, and V.D. Zubov; Bioorganic Chemistry 
Institute imeni M.M. Shemyakin and Yu.A. Ovchinni- 
kov, Russiai. Academy of Sciences, Moscow; Moscow 
Institute of Fine Chemical Technology imeni M.V. 
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Lomonosov; and Physical Chemistry Institute imeni 
L.Ya. Karpov, Moscow; UDC $77.152.344.04] 


[FBIS Abstract] A new one-step “mild” method was 
developed for immobilizing enzymes (trypsin and car- 
boxypeptidase B) in composite gels based on the biolog- 
ically inert thermally reversible polymer poly- 
N-vinylcaprolacitam. Poly-N-vinylcaprolactam, which is 
a new synthetic water-soluble polymer that is thermally 
reversible in the physiologic temperature interval, is a 
member of class N-vinylamides. It is capable of forming 
hydrogels when the = dissolution temperature is 
raised from 20 to 37-40° and is capable of forming 
complexes with various biological objects (proteins and 
cells). A series of experiments were conducted to identify 
the optimum conditions for including proteolytic 
enzymes in the poly-N-vinylcaprolactam-dased hydro- 
gels. As a result of the optimization experiments, com- 
posite poly-N-vinylcaprolactam and alginate gels were 
produced in which the activities of carboxypeptidase B 
and trypsin equaled 80 and 90 percent of their respective 
Starting activities (i.e., activities up to 200-230 IU per 
gram of poly-N-vinylcaprolactam ). By incorporating alg- 
inate into the poly-N-vinylcaprolactam matrix, 
researchers were able to reduce the polymer solution’s 
viscosity and thereby reduce the size of the polymer 
granule and, at the same time, increase the mechanical 
strength of the resultant gels. To prevent dif*sion of the 
poly-N-vinylcaprolactam-enzyme complexes from the 
granules, POLAR-2 (a polymer of the class sulfo- 
containing aromatic polyamides) was added to the 
polymer matrix after the temperature had decreased 
from 40°C to room temperature. Together, the POLAR-2 
and poly-N-vinylcaprolactam formed an interpolymer 
complex that does not dissolve when the temperature 
decreases. Adding POLAR-2 to the polymer matrix 
helped the immobilized trypsin and carboxypeptidase B 
maintain their activity for up to 4 months and 45 days, 
respectively, at room temperature. The experimentally 
determined optimum poly-N-vinylicaprolactam:enzyme 
ratios made it possible to increase the relative activities 
of the immobilized native trypsin and carboxypeptidase 
B from 35 to 85 and from 25 to 40 percent, respectively. 
The immobilized enzymes were demonstrated to be 
active within a broad range of pH levels and tempera- 
tures. Specifically, the maximum activity for both forms 
of trypsin studied was observed at a pH of 7.5, whereas 
the maximum activity for carboxypeptidase B was 
observed at a pH of 7.6. The immobilized enzymes 
remained active at temperatures up to 65°C (native 
forms of enzymes) and 75°C (stabilized forms), whereas 
native stabilized non-gel-immobilized trypsin became 
inactive at 55°C. The polymer granule-immobilized 
enzymes were used successfully to produce human 
insulin from recombinant proinsulin. Figures 4, table 1; 
references 10: 7 Russian, 3 Western. 
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Academy of Medical Sciences, Moscow; UDC 
§77.152.344.042:577.112.083,3] 


{[FBIS Abstract] Trypsin inhibitor present in human 
urine (referred to as urinary trypsin inhibitor [UTI)) is 
an acid-stable inhibitor of the trypsin of blood plasma 
that is excreted by the kidneys in the presence of certain 
pathologic conditions. UTI is a glycoprotein possessing 
anti-inflam matory properties. UTI is synthesized in the 
liver, and its biosynthesis is accelerated in the presence 
of inflammatory processes, sepsis, renal insufficiency, 
and pregnancy. The highest concentrations of UTI have 
been detected in patients with malignant neoplasms in 
the metastatic stage. Three types of monoclonal anti- 
bodies [MoAbs] to UTI, namely, M2, B6, and P1 (type 
IgG,), were produced by the hybridization of cells of 
P,O, mouse myeloma with splenocytes of immunized 
BALB/c mice. Titration of the conjugates M2, BS, and 
P1 with horseradish peroxidase in the presence of the 
trypsin-binding domain of UTI established that the 
MoAb M2 has the highest affinity to the said domain. 
The dissociation constant of the complex UTI +M2 was 
found to equal 10°° M. A method was proposed for 
concentrating UTI in human urine by direct competitive 
enzyme immunoassay using a conjugate of M2 anti- 
bodies with horseradish peroxidase. The new horse- 
radish peroxidase-conjugated MoAb-based method was 
proposed as a useful technique for the early diagnosis of 
impairments in renal function. Figures 2; references 26: 
4 Russian, 22 Western. 


Plant Protection Institutes in Decline 


Phytohelmin 
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[Interview with A.A. Shesteperov, leading scientific asso- 
ciate, candidate of biological sciences, Ye.V. Osipova, 
scientific associate, candidate of biological sciences, and 
L. Zuyeva, junior scientific associate, conducted by T.N. 
Fomenko; date and place not given] 


[FBIS Translated Text] Our science is now experiencing 
not the best times. It hurts to realize that the title of 
scientific associate has become not prestigious, evoking 
sarcastic sympathy. The ranks of skilled workers in 
scientific research institutes are dwindling and knowledge 
and experience accumulated for years are becoming 
unnecessary. Everything that our science has achieved can 
disappear ingloriously. How can you remain a scientist if 
the meager salary has put you on the brink of physical 
survival? Associates from VIGIS [All-Union Order of the 
Red Banner of Labor Institute of H imeni 
KI. Skryabin}, VNIIF [All-Union Scientific Research 
Institute of Phyt ], and VNIIKR [All-Union 
Scientific Research Institute of Plant Quarantine], to 
whom we are talking today, ponder over this. 
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The phytohelminthology laboratory in VIGIS is one of 
the few institutions, which continues to seriously study 
phytoparasitic nematodes and plant diseases caused by 
them. It develops methods of diagnosis, prevention, and 
control of helminthiases, which recently have become 
the scourge of hothouse combines, potato fields, and 
grain crops. Sugar beets, flax, onions, garlic, and straw- 
berries greatly suffer from nematodes. It would seem that 
the demand for specialists and their experience and 
recommendations should be tremendous. But, in fact, 
no! The laboratory is at risk of closing and workers 
receive meager salaries. Some could not stand this and 
left (among the newly acquired more “‘profitable” occu- 
pations is even the job of the janitor)... Why? 


[Shesteperov] Previously, there was a big client—the 
All-Union Academy of Agricultural Sciences imeni V.I. 
Lenin—for our research. VIZR [All-Union Scientific 
Research Institute of Plant Protection] and VNIIKR also 
financed several research projects. Now everyone is 
under difficult conditions and there are ever fewer funds 
for research on state projects. The following condition 
was set for the institute’s laboratories: “If you want to 
exist, look for profitable contracts with farms and bring 
profit to the institute’s money-box.” We are in a whirl— 
we conclude contracts and travel... However, the labora- 
tory cannot count on this money. The institute has the 
following rule: Everything must be thrown into the 
common boiler and then everything is distributed at the 
discretion of the board of directors. Remuneration for 
our labor does not depend on the quantity and quality of 
our work, nor is anything spent on the development of 
the laboratory. The fact that we are permitted to remain 
within the institute walls is the only visible result of the 
conclusion of contracts. The question is formulated 
strictly: “If you do not conclude a contract, you are the 
first candidate for dismissal. If you conclude it, you can 
continue to engage in science. If you do not like such an 
arrangement, find a better place!’’ 


[Osipova] Which, in fact, many are doing. Fortunately, 
few have left our laboratory. Such interested people have 
been selected: Moral incentives keep us going. 


[Shesteperov] Someone said quite correctly: ‘“‘The worse 
it gets, the more probable it is that only true scientists 
will remain.” 


[Zuyeva] I came here as quite a young girl—after the 
tekhnikum. I virtually grew up here and finished the 
institute. I have been working for 15 years. Now my 
dissertation is almost complete. How can I throw away 
everything? I have been going toward this for so many 
years! Although, to be honest, the salary is so small that, 
if my husband did not work, there would be nothing 
from which to live. 


[Shesteperov] We are aware of the uniqueness of our 
laboratory. Now this is virtually the only place where 
basic and applied questions of phytohelminthology are 
studied. Many scientific institutions have already closed 
these research projects. But the problem remains. And it 
is very acute. If true market mechanisms operated, our 
knowledge would be much in demand. 
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[Osipova] First, breeders, for example, are interested in 
our results. We are engaged in a search for plant donors 
of nematode resistance for future new varieties and 
hybrids. Jointly with the Podmoskovye Scientific Pro- 
duction Association we are developing nematode- 
resistant barley varieties and have found new donors of 
resistance for spring wheat and tomatoes. The introduc- 
tion of such varieties into the practice of farms will yield 
a vast profit. As yet, however, we do not have financial 
contacts with kolkhozes and sovkhozes. We are told: 
“Years will pass before you develop a new variety.” It is 
inconvenient for farms to conclude contracts for such a 
distant future. The breeders who use our results have no 
money... 


We can also offer highly skilled field inspections and a 
diagnosis of nematode diseases. At times production 
workers do not even know from what crops suffer. They 
consider the extensive yellow spots of dried up grain 
plants either the result of drought, or salinization, or 
overdosage of herbicides. In Zelenchuk (near Samara) all 
breeding nurseries suffered from oat nematodes—they 
literally “burned.” Only after the inspection made by us 
did it become possible to determine the true cause and to 
begin the development of a protection system. 


[Shesteperov] Without fail our specialty must have a cell 
at plant protection stations. Now in each case of emer- 
gency we ourselves go out to farms. Is it normal that the 
leading scientist in this field sits behind binoculars, 
himself selects and analyzes samples, and gives recom- 
mendations— where, what, and how to plant? An ordi- 
nary agronomist should perform this work under the 
control of a local phytohelminthologist. I repeat, it is 
quite unprofitable for us to engage in such economic 
contract work. All the money enters the institute’s 
com mon till and crumbs are left for us. Owing to this, we 
do not have the time to carry out scientific research on 
our basic projects and, consequently, cease to be 
scientists. 


I know that in some institutes the situation is different: 
Specific executors—for example, laboratories— receive 
part of the earned funds. The head can decide whether to 
buy equipment, or to hire an extra associate, or to 
provide incentives for the collective. However, our 
hands are tied in this respect. 


[Fomenko] How would you act if you were the director? 


[Shesteperov] Unfortunately, it is not a matter of a 
director here. One can understand the institute’s present 
situation: Too meager funds are received from farms on 
the basis of contracts, but the institute, as whole, must be 
preserved and survive. In general, I believe that you 
cannot build a good life if it is bad around you. The main 
thing is that agriculture (our main client) now is ruined 
and crushed. Both kolkhozes and private farmers are 
extremely poor. The key to our well-being is first to raise 
agriculture and, when it becomes relatively rich, it will 
need science in order to increase productivity and 
the yield. 
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I am an optimist and I know that, without fail, highly 
skilled phytohelminthological specialists will be needed. 
Therefore, our main task now is to preserve the labora- 
tory by every means, to recruit young people, to retain 
specialists, and not to forget pensioners— let them come 
and consult, only let them not lose the knowledge and 
experience they have. Of course, it is difficult now. We, 
like many, could leave and in half a year we would 
certainly become not bad drivers or banana sellers. 
However, a phytohelminthologist cannot be made out of 
a driver even in 20 years! Therefore, we should remain in 
our place. 


Scicatists’ Working Conditions Deplored 
957A0243A Moscow ZASHCHITA RASTENIY 
in Russian No 5, May 94 p 4 


[Interview with A.T. Ushchekov, senior scientific asso- 
ciate in VNIIF, and Ya.B. Mordkovich, chief of a 
department in VNIIKR, conducted by T.N. Fomenko; 
date and place not given] 


[FBIS Translated Text] “How do scientific associates live 
now?” We addressed this question to two permanent 
authors of our journal: AT. Ushchekov, senior scientific 
associate in VNIIF, and Ya.B. Mordkovich, chief of a 
department in VNIIKR. It is difficult to call these peopic 
“armchair” scientists. Their research is closely connected 
with practice and, as the saying goes, is much in demand. 
It would seem that there is every reason to live in clover. 
However, ... 


“If things continue in this way,” AT. Ushchekov says 
half jokingly, ‘I will have to retire on a pension.” 


[Fomenko] But seriously speaking? 


[Ushchekov] I am frightened by the sharp staff reduc- 
tion. Only two—I and a laboratory worker— work on our 
research project (biomethod). It is a pity that young 
people leave. Those who have no place to go, like I, 
remain. At the age of $8 I cannot restructure myself and 
I have nothing else to do. I have nothing to sell except my 
knowledge. 


In general, the commercialization of science is very 
difficult from the psychological point of view. In all 
civilized countries science is supported by the state. I do 
not understand why in our country science is forced to 
sell itself. Of course, there are many topics of an applied 
nature, which should be studied and introduced 
according to a contract. However, there are also many 
major scientific problems. The sector’s progress depends 
on their solution. However, this is not an instantaneous 
process, it is impossible to link it with the commercial 
concerns of some farm. But I am rushed constantly: 
Come on, show us more quickly how to control, for 
example, the nightshade miner! I myself still do not 
know much. I must verify and set up an experiment. But 
there is no time. It turns out that the scientific process is 
not completed, but is replaced with applied goals. The 
scientist, who is forced to run and seek where he can earn 
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money for the institute, no longer engages in science. He 
is simply disqualified and at best turns into a good 
agronomic specialist. 


[Fomenko] Do associates in your institute receive some 
economic incentives based on the results of performance 
of contract work? 


[Ushchekov] Nothing except salaries. I am grateful at 
least for the fact that, taking into account the economic 
contracts concluded by me, they do not throw me out on 
the street before my pension. 


[Fomenko] Aleksandr Tarasovich, the research in which 
you engage, very likely, is not conducted in such a 
volume and breadth anywhere else. Perhaps, you have at 
least a moral satisfaction from the fact that agronomists 
receive the recommendations they need firsthand? 


[Ushchekov] I not only get satisfaction from this— this is 
my life! I am glad that people turn to and consult me. I 
am ready to tell them everything I know. And if I don’t 
know something, I myself learn with pleasure (this 
applies especially to hothouse crop growing technology). 
Such a contact with practical workers is very interesting 
and even necessary for the scientist. However, my 30- 
year work experience suggests that there is more benefit 
from cooperation when it is on a creative, not commer- 
cial, basis. 


{[Mordkovich] Now one can be a scientist only from 
inertia. The pay for science is such that one can kick the 
bucket. Therefore, unfortunately, scientists, willy-nilly, 
look for some opportunities for extra earnings. And then 
the absolute importance of science is lost. Long-term 
research is doomed. In fact, the state simply keeps 
aloof—it pays for nothing. Science has become some- 
thing downtrodden and forgotten. 


Academic institutes still can count on various charitable 
foundations, such as the Soros Foundation. However, 
this does not concern applied institutes. Our lot is to aim 
at consumers and clients, most of whom themselves are 
very poor. I was lucky to some degree: Now we cooperate 
with an association, which engages in problems con- 
cerning the use of ozone. The contract with it enables us 
to conduct scientific research and to receive some funds. 


{[Fomenko] How does your laboratory receive these 
funds? Is the earned money also collectivized as in other 
institutes? 


{[Mordkovich] VNIIKR tries not to do this. If people are 
not sure that, while earning money for the institute, they 
also earn money for themselves, they simply, through 
com mercial structures (there are a lot of them now), will 
conclude some contracts individually and find the 
opportunity to work only for themselves, bypassing the 
institute. Therefore, despite the fact that VNIIKR now is 
in a difficult financial situation, we try to avoid a lack of 
personal responsibility and executor collectives are paid 
the part of the income due them. 
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[Fomenko] And what part is this? 


{[Mordkovich] It makes up 42.8 percent of the total 
earnings. Later the group of executors itself determines 
the coefficient of labor participation of every worker and 
pays personal remunecrations. A total of 57.2 percent 
goes for the development of the institute. Of course, 
outside the institute walls, having concluded an “under- 
ground” contract with some commercial firm, the exec- 
utor could receive up to 80 percent of the profit. How- 
ever, the opportunity to engage in science is lost on this 
path and the scientist moves into the category of hand- 
icraft workers. 


I think that to pile everything into the common boiler is 
a big mistake. With such an approach, usually, more is 
lost than earned. Nevertheless, people should have some 
incentive, then they themselves will look for more prof- 
itable contracts. Otherwise, the following thought is 
inevitable: “Let others make money, I can just as well sit 
and do nothing!” 


[Fomenko] Yakov Borisovich, in every collective there 
are scientists (incidentally, usually the most creative and 
talented), who engage in ‘“‘long-term’”’ research and 
cannot and should not introduce their results in the very 
near future. Next to them there is the person who 
engages in seemingly more prosaic, simpler matters, but 
travels throughout farms and is in a more advantageous 
financial situation. Is this fair? 


{Mordkovich] Of course, this is acomplex and a delicate 
question. Nevertheless, I am convinced that applied 
institutes are applied. And purely academic topics 
simply cannot be in their plans. Even if there is some 
basic research, it should not dominate in the work of 
even one scientist. It is time for us to come down to the 
“sinful earth’’ and to remember that our tasks are 
concrete—for production and for today and tomorrow. 
The sooner we understand this, the easier it will be for us 
to work. 


Fellow Scientists, Docents, and Candidates! 


Perhaps you have recognized your own thoughts and 
problems from this interview? Perhaps you have special 
views? Suddenly, someone has found the opportunity to 
break away from the closed circle of hopelessness? Write 
to us. 


Safety Techniques During the Production of 
Biological Plant Protection Agents in Biofactories 
and Laboratories 

957A0243B Moscow ZASHCHITA RASTENIY 

in Russian No 5, May 94 pp 34-39 


(Article: “Safety Techniques During the Production of 
Biological Plant Protection Agents in Biofactories and 
Laboratories’’] 
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[FBIS Translated Text] A significant part of biological 
plant protection agents (biopreparations and entomoph- 
ages) is produced by biofactories and biolaboratories. In 
the process workers can be subjected to the effect of a 
combination of harmful factors. The contamination of 
the air and surface of work places with microbiological 
preparations (bacterial, fungal, and viral) can cause in 
workers gastrointestinal disorders, disbacteriotic distur- 
bances in the normal microflora, and a change in the 
immunological reactivity of the organism. During the 
breeding of entomophages the effect of heaters and of the 
aerosol of organic dust on workers is possible. Therefore, 
during the production of biopreparations it is necessary 
to strictly observe the necessary precautionary measures. 


“Recommendations for Safety Techniques During the 
Production of Biological Plant Protection Agents in 
Biofactories and Biolaboratories” prepared by special- 
ists in TsINAO [Central Institute of Agro-Chemical 
Services for Agriculture], VNIIGINTOKS [All-Union 
Scientific Research Institute of Hygiene and Toxicology 
of Pesticides, Polymeric Materials, and Plastics], and the 
Soyuzselkhozkhimiya All-Union Scientific Production 
Association were issued in 1991. The pamphlet contains 
a great deal of useful information and advice and is 
intended for specialists in biofactories and biolaborato- 
ries and for workers in sanitary and epidemiological 
stations and medical institutions. However, the number 
of its copies printed is pitifully small—only 40. Taking 
into consideration the importance of this material, as 
well as the fact that new personnel will be recruited for 
the production of biological agents, especially under 
conditions of the organization of small-capacity produc- 
tion facilities and emergence of cooperatives and small 
enterprises, the editorial department decided to publish 
the most interesting sections of the ““Recom mendations”’ 
for a wide circle of readers. 


General Provisions 


1.1. Working conditions at work places must conform to 
the requirements of these recommendations, existing 
standards, and other normative documents on safety 
techniques. 


1.2. The production of biopreparations is carried out in 
especially equipped laboratories. 


1.3. Walls, the ceiling, and the floor must have a smooth 
surface, which is easily washable, impervious to liquids, 
and resistant to disinfectants. 


1.4. Surfaces of work tables must be waterproof and 
resistant to disinfectants, acids, alkalis, and moderate 
heating. 


1.5. Laboratory premises are equipped with plenum- 
exhaust ventilation and, independent of this, with 
devices for natural ventilation (air vents, fanlights, and 
air channels). When considering the ventilation of pre- 
mises by opening air vents and windows, it is necessary 
to provide wire screens for preventing insects from flying 
in or out. 
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1.6. Instructions on labor protection and fire safety are 
to be a prominently posted near work places. 


1.7. The laboratory is equipped with fire-extinguishing 
devices (foam and carbon dioxide fire extinguishers and 
sand boxes) and with fire cocks with hoses. 


1.8. Persons, who received special classes in specializa- 
tion and instructions in safe production methods, are 
permitted to work in the production of biological plant 
protection agents. 


1.9. All persons engaged in work with harmful and 
dangerous working conditions must undergo preliminary 
and periodical medical examinations. 


1.10. Children and adolescents under the age of 18, 
pregnant women, and nursing mothers, as well as per- 
sons with unhealed wounds, chronic diseases of respira- 
tory organs, vision, and skin, and a tendency to allergic 
diseases, are not permitted to work in the production of 
biopreparations and breeding of useful insects. 


1.11. Premises must be provided for the storage of 
workers’ outerwear and personal items, as well as for 
eating and smoking. 


1.12. All work with caustic, toxic, bad-smelling, easily 
flamm able, and highly inflamm able substances is carried 
out in premises isolated (from general laboratory pre- 
mises) and provided with proper ventilation, or under a 
hood. During the preparation of washing and disin- 
fecting solutions rubber gloves and protective goggles 
must be worn. In the laboratory a section or a biological 
safety cabinet is set aside for work with microorganisms. 


1.13. The use of chemical utensils for food purposes is 
prohibited. 


1.14. It is prohibited to taste or to smell unknown 
substances. 


1.15. All work on the production of biological plant 
protection agents must be carried out under the guidance 
of chief or senior specialists in an appropriate field. 


1.16. At the end of the work period every laboratory 
worker must put his work place in order, turn off electric 
appliances, close water faucets, and turn off electric 
lighting and ventilation. 


1.17. The person on duty in the laboratory must check 
all rooms and instruments and electric equipment 
present in the laboratory and deliver the premises in 
complete order to the next guard. 


1.18. Responsibility for the observance of labor protec- 
tion rules is assigned to direct managers of subdivisions 
(chiefs of shops, sections, and laboratories) and 
throughout the enterprise the director and the chief 
technologist (microbiologist or entomologist) bear 
responsibility. 


1.19. Those guilty of violation of the recommendations 
for safety techniques are called to account and in more 
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serious cases Criminal proceedings are instituted against 
them according to existing legislation. 


2. Rules of Work With Microorganisms 


2.1. Work is carried out only with production strains, 
which have the conclusion of public health bodies with 
regard to safety; data on the existence of a certificate of 
invention; a report on strain deposition; a strain certifi- 
cate; an official confirmation of the State Commission 
on Chemistry on the inclusion of the strain-based bio- 
preparation in the list of chemical and biological prepa- 
rations permitted for use in agriculture. The production 
of microbiological plant protection agents in biolabora- 
tories and biofactories is possible only if there are 
specifications and technological regulations approved in 
accordance with the established procedure. 


2.2. Special premises must be set aside for work with 
microorganisms: biological safety cabinet for culture, a 
room for medium preparation, an incubator room, and 
an autoclave room. 


2.3. There must be no food products or other personal 
items in cubicles or on other special premises, where 
work with microorganisms is carried out. Work with 
culture liquid, paste, and dry preparations must be 
carried out in respirators of the ShB ‘“‘Lepestok”’ [Petal] 
type (All-Union State Standard 12.4.4028-76), or in a 
cotton and gauze bandage, in rubber gloves (All-Union 
State Standard 12.4.020-82), and in headgear. Eyes are 
protected with hermetic goggles (All-Union State Stan- 
dard 12.4.013-85E) and special clothing must be but- 
toned up. 


2.4. In the process of work on the culture of microorgan- 
isms pipetting by mouth is prohibited. A continuous 
syringe, hand pumps, and balloons must be used. 


2.5. On completion of work the work place must be put 
in order and disinfected with a 5-percent chloramine 
solution, or a 10-percent copper sulfate solution, or a 
3-percent hydrogen peroxide solution no less than once a 
day and dirty pipettes must be treated in a 5-percent 
hydrogen peroxide or phenol solution and then sterilized 
in an autoclave at 1.5 atm for 1 hour. 


2.6. Before being sent to the laundry, smocks, caps, and 
towels used for work with microorganisms are rendered 
harmless by autoclaving at 1.5 atm for 1 hour, or boiling 
in a 2-percent soda solution for 1 hour. Cotton and gauze 
masks and gloves are treated by boiling in a 2-percent 
soda solution for 1 hour. 


2.7. The discharge of products of the vital activity of 
microorganisms into the sewer system, as well as the 
storage of utensils and test tubes with cultures of micro- 
organisms in the open air, is prohibited categorically. 
Before being discharged into the sewer system, the spent 
culture liquid must be sterilized by autoclaving. The 
conditions of sewage disposal must be coordinated with 
local bodies of state sanitary oversight. 
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2.8. On completion of work hands must be washed in 
warm water with soap and the mouth must be rinsed. 


2.9. The observance of sterility during work with micro- 
organisms ensures quality production of biopreparations 
and workers’ safety. 


2.10. Air filtration units consisting of serially installed 
primary filters and filters for ultrahigh efficiency 
cleaning made from FPP-15-30 fabric must be used for 
cleaning the air on premises and during the preparation 
drying process. 


2.11. Ventilation must ensure not only the maintenance 
of sanitary and hygienic conditions on work premises 
and an efficient cleaning of air removed from polluted 
premises into the external medium, but in special cases 
also the cleaning of supplied air. 


2.12. Maximum hermetization of all technological pro- 
cesses (cultivation of producer fungi and changeover 
from surface to depth cultivation of microorganisms). 
Special hermetic cabinets for centrifuges, which prevent 
the discharge of aerosol into laboratory premises in case 
of breakage and leaking of test tubes, must be widely 
used. 


2.13. All work on prepackaging the dry biomass must be 
carried out under a hood in rubber gloves and protective 


goggles. 


2.14. The grinding, pulverization, and crushing of fungus 
films must be carried out in units especially adapted for 
these purposes. 


2.15. Air analysis for harmful substances characteristic 
of specific production must be made systematically on 
production premises. 


2.16. Drying, grinding, prepackaging, and packaging 
departments can be common to several flow lines. 


2.17. Semifinished products and preparations must be 
dried in closed apparatus operating under vacuum with 
mechanical loading and unloading. 


2.18. Cultures (of bacteria, fungi, and viruses) are stored 
in an especially assigned sealed closet or a refrigerator in 
a closed room. Every culture must have inscriptions: the 
name of the strain and the date of inoculation. 


3. Rules of Work With Insects and Mites 


3.1. The mass production of entomophages is carried out 
by means of artificial breeding at specialized enter- 
prises—biofactories and biolaboratories— on the basis of 
approved specifications and technological regulations. 


3.2. The breeding of entomophages (except for Tricho- 
gramma) is carried out in insectaria, small breeding 
hothouses, or securely isolated sections of a single hot- 
house. 
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3.3. All work on breeding insects, collecting eggs, pre- 
packaging them, and removing fuzz from them must be 
carried out in a gauze bandage, or in a respirator under 
a hood. 


3.4. The disinfection of eggs with chemical reagents is 
carried out in rubber gloves and a respirator under a 
hood. 


3.5. When crushing medium components, weighing 
them, and preparing feed, respirators or gauze bandages 
must be used. 


3.6. Work with caterpillars and butterflies is carried out 
in gauze bandages. 


3.7. One must not eat during work with insects. 


3.8. On completion of work a complete cleaning and 
treatment of the work place must be carried out as 
follows: Used dishes, test tubes, pipettes, and insect 
corpses are immersed in a 3-percent chloramine solution 
for no less than 8 hours, after which they are sent for 
general washing. Then table surfaces are treated with a 
3-percent chloramine solution, or 70-percent ethyl 
alcohol. 


3.9. At the end of the work day cubicle premises and 
ante-cubicles are irradiated with a bactericidal lamp for 
40 to 60 minutes. 


3.10. Floors in the laboratory are subject to a daily wet 
cleaning with the use of a 1-percent chloramine solution. 


3.11. Mechanized lines installed in biofactories and 
biolaboratories are used for industrial Trichogramma 
breeding. 


3.12. During the production of entomophages the safety 
of service personnel must be ensured. 


3.13. In Trichogramma production, in order to observe 
the flow of the technological process, a set of the fol- 
lowing rooms is provided without fail: for autoclaving 
grain, breeding Sitotroga, and breeding Trichogramma. 
All rooms must have sufficient lighting. 


3.14. The walls and floor of production premises (grain 
autoclaving, grain infection, Sitotroga, thermostatic, and 
Trichogramma shops) must be finished with ceramic 
tiles resistant to the effect of water and disinfecting 
solutions. 


An incline for the run-off of wash water is provided on 
the floor of all shop premises. The run-off must be 
disinfected in local purifying installations. 


3.15. Biofactories and biolaboratories must be provided 
with centralized water supply and a sewer system. 


3.16. Automation of manual processes in entomophage 
production must be introduced. 


3.17. The replacement of an open method of obtaining 
eggs of the Angoumois grain moth with a closed one 
must be envisaged, for which it is important to provide 


LIFE SCIENCES 55 


flow lines with hermetic drums for the purpose of 
separating butterflies from eggs of the Angoumois grain 
moth. 


3.18. Production premises must be equipped with bal- 
anced ventilation. 


3.19. Optimum combinations of temperature, relative 
humidity, and air motion velocity values, with due 
regard for the nature of performed technological pro- 
cesses and periods of the year, must be ensured in the 
work zone of production premises. 


The observance of optimum microclimatic parameters is 
mandatory during the performance of the operator type 
of work, as well as at workers’ temporary rest places. An 
excess release of heat is observed at sections for grain 
autoclaving and infection and for Sitotroga breeding. 
The observance of microclimatic parameters according 
to the requirements of technological regulations is rec- 
ommended. 


3.20. Air ducts from every shop must be unified into a 
common system of exhaust ventilation with the installa- 
tion of purifying structures of the type of simple 
cyclones. 


4. Rules of Work in Cubicles 


4.1. It is prohibited to enter a biological safety cabinet 
when a bactericidal or a mercury -quartz lamp is turned 
on. Work can begin only 30 to 40 minutes after the lamps 
are turned off. 


4.2. In the cubicle and ante-cubicle there should be no 
unnecessary objects or equipment, which are not 
designed for work and block the exit from them and the 
access to fire-extinguishing devices. 


4.3. Work in a cubicle must be done in special clothing 
(smock and cap). 


4.4. It is prohibited to use special clothing designed for 
work in a cubicle if there are traces from spilled easily 
flammable or combustible liquids on it. 


4.5. During work in a biological safety cabinet the use of 
underclothes made from synthetic materials is prohib- 
ited. 


4.6. Work in a cubicle is carried out in the presence of no 
less than two workers simultaneously. 


4.7. Before the beginning and on completion of work the 
table surface is treated with pads moistened in ethy] 
alcohol and is fired (at the same time, alcohol consump- 
tion must not exceed 10 to 15 ml per square meter of 
surface). It is categorically prohibited to carry out this 
operation by pouring ethyl alcohol on the surface of the 
work table and firing it. 


4.8. It is prohibited to have in a cubicle easily flammable 
and combustible liquids during work with an alcohol 
lamp. 
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5. Rules of Work With Autoclaves and Microbiological 
Suspension Rockers 

5.1. During work on autoclaves ‘Rules of Operation and 
Safety Techniques During Work on Autoclaves”’ 
approved by the USSR Ministry of Health and coordi- 
nated with the Central Committee of the Trade Union of 
Medical Workers (1971) must be followed. 


5.2. Persons who have reached the age of 18, have 
received special instructions in the safe servicing of 
autoclaves, and have a certificate of the minimum tech- 
nical knowledge of their arrangement and operation can 
be permitted to service autoclaves. 


5.3. The installation of the autoclave must ensure the 
possibility for inspection, repairs, and cleaning both 
from the internal and the external side. 


5.4. In the autoclave room it is prohibited to clutter 
passages, as well as to store some materials and objects 
and to carry out work not connected with the operation 
or repair of the autoclave. 


5.5. Autoclaves with electric heating must be grounded. 


5.6. Personnel servicing autoclaves must keep an opera- 
tion log, in which the date, time, sterilization regime, 
and person who carried out sterilization are recorded. 


5.7. The autoclave must have a plate indicating the 
allowed pressure and the date, month, and year of the 
next internal inspection and hydraulic test. 


5.8. In the autoclave room there must be an instruction 
on operating conditions and on the safe servicing of the 
apparatus. 


5.9. The floor of the sterilization room near work places 
is insulated with rubber carpets or wooden lattices. 


5.10. The noted malfunctions must be reported im medi- 
ately to the laboratory head and to the person respon- 
sible for the safe operation of the autoclave. 


5.11. One can work only with checked autoclaves and 
create pressure not above that indicated in the certificate 
attached to the apparatus. 


5.12. It is prohibited to use autoclaves of primitive 
manufacture or those that do not have a test certificate. 


5.13. The opening of the autoclave cover, as well as its 
repair, is permitted only in the complete absence of 
pressure in the autoclave. 


5.14. During the opening of the autoclave cover service 
personnel must be away from the cover. 


5.15. The premises of the autoclave room must be 
equipped with fire-extinguishing devices. 


5.16. Persons not under the age of 18, who received 
instructions and training in safe methods of work, are 
permitted to work on the rocker. 
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5.17. The rocker must be installed on a flat horizontal 
surface in a separate room. 


5.18. The rocker must be grounded. 


5.19. The rocker must be turned on after flasks are 
correctly and firmly secured in sockets and after it is 
balanced with a correct placement of flasks. One must be 
convinced of the good working order of the autoclave, at 
the same time, inspecting all its units and fasteners. 


5.20. During work one must see to it that there is a 
lubricant in bearings and not allow the overheating of 
bearings and weakening of the fastening of flasks in 
sockets. 


5.21. On completion of work the rocker must be discon- 
nected from the electric network and flasks must be 
removed. An entry on the noted deviations in operation 
must be made in the operation log. 


5.22. It is prohibited to install flasks without shock- 
absorbing rings; to start the rocker without checking the 
lubricant in bearings; to work on a defective and 
ungrounded rocker; to set the number of revolutions 
above that indicated in the certificate. 


6. Work With Easily Flammable and Combustible 
Substances 


6.1. Work with combustible and easily flammable sub- 
stances and combustible liquids must be carried out 
under a hood and only with turned off ventilation and 
turned off electric appliances and gas burners. 


6.2. Low-boiling flammable substances (acetone, ben- 
zene, ethers, alcohols, and so forth) must be distilled and 
heated in round-bottomed flasks made from high- 
melting glass in water or oil baths. At the same time, use 
must be made of a reflux condenser depending on the 
boiling temperature of a given substance. 


6.3. During work with acetone, alcohol, ether, and so 
forth it is prohibited to heat them in open fire, as well as 
on all electric heaters. 


6.4. Easily flammable and combustible liquids must be 
delivered to the laboratory in closed unbreakable uten- 
sils placed in casings. 


6.5. The total stock of flammable liquids stored on 
laboratory work premises simultaneously must not 
exceed the daily need. On completion of work their 
unused stock must be placed for storage in a special 
room (warehouse) and be kept in a metal box faced with 
asbestos from within. 


6.6. In case of a spill of flammable liquids heaters must 
be disconnected immediately. Sand must be poured on 
the liquid. Later it must be removed with a wooden 
shovel and a dust pan. 


6.7. Work with easily flammable chemical substances 
must be carried out in rubber gloves, rubberized aprons, 


and protective goggles. 
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6.8. The transfer of fuming acids and ammonia solutions 
must be made under a hood. 


6.9. During work with easily flammable and volatile 
liquids it is prohibited: 


—to keep them near an open fire; 
—to have a large amount of these liquids on the table; 


—to store low-boiling substances (acetone, ether, hex- 
ane, benzene, and so forth) in the laboratory; 


—to leave unwashed laboratory utensils and capacities 
emptied of easily flammable liquids. 


6.10. Spent combustible liquids are collected into special 
hermetically closed containers, which at the end of the 
work day must be taken out of the laboratory for the 
regeneration or destruction of these liquids. For these 
purposes instructions must be worked out. The discharge 
of combustible liquids into the sewer system is prohib- 
ited. 


7. Rules of Work With Chemical Substances 


7.1. All those working with concentrated caustic alkalis 
and acids and on the preparation of phenol, formalin, 
hydrogen peroxide, chloramine, and so forth must use 
protective goggles, rubber gloves, rubberized aprons, and 
boots. 


7.2. During the preparation of solutions of sulfuric acid 
it must be poured into water in a fine spray with 
continuous mixing. It is prohibited to add water to 
sulfuric acid. 


7.3. When diluting concentrated sulfuric acid, mixing 
concentrated sulfuric and nitric acids, and, in general, 
mixing substances, which is accompanied by heat 
release, only thick-walled chemical or china utensils 
must be used. Acids are prepackaged by means of special 
siphons and pumps. 


7.4. It is inadmissible to suck in acids into the pipette by 
mouth. In order to fill pipettes, a rubber hand-pump or 
another device must be used. 


7.5. Spent acids and alkalis are collected into special 
utensils and after neutralization are discharged into the 
sewer system or into an especially assigned place. Min- 
eral acids are neutralized with magnesium oxide or 
powdery slaked lime. It is permissible to degas spent 
solutions of mineral acids and caustic alkalis by mixing 
them, adding small portions of a more concentrated 
solution to a less concentrated one. 


7.6. Spilled acids or alkalis must be immediately covered 
with sand or neutralized, after which wet cleaning must 
be done. 


7.7. Acids and alkalis must be stored at warehouses of 
chemical reagents in a separate room. It is prohibited to 
store acids and alkalis in basements or semibasements. 
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7.8. The warehouse of chemical reagents must be pro- 
vided with a sufficient quantity of agents for the neutral- 
ization of spilled alkali or acid; for alkali— boric or acetic 
essence (one part of essence per eight parts of water); for 
acids—5 percent of soda solution. 


7.9. It is permitted to transfer flasks with concentrated 
acids, alkalis, phenol, formalin, and hydrogen peroxide 
from the warehouse to laboratories in special wooden or 
metal boxes lined with asbestos. 


7.10. All chemical substances must have inscriptions 
indicating names and working life. 


7.11. When transferring liquids, funnels must be used. 


7.12. A small amount of liquid must be transferred by 
means of a siphon and a hand pump. Funnels with bent 
edges and air drawing tubes must be used. Measuring 
tanks must be provided with level indicators and signal 
tubes for the removal of aggressive liquids into the 
run-off during an overflow. During the transfer of 
fuming acids a device collecting released vapor and 
directing it back into the bottle must be provided. 


7.13. The transfer of fuming acids and ammonia solu- 
tions must be made under a hood. When preparing 
chlorinated lime solutions, one must protect respiratory 
organs, wearing gas masks of the B and KD brand. 


7.14. All concentrated sulfuric, nitric, hydrochloric, 
acetic, and other acid solutions, crystalline iodine, phos- 
phoric anhydride, cupric nitrate, and other highly vola- 
tile substances must be stored in special glass utensils 
with ground stoppers. 


7.15. It is not permitted to pour concentrated solutions 
of aggressive liquids into a sink, as well as to throw 
pieces of metallic sodium, potassium, calcium carbide, 
calcium phosphide, and so forth into a sink. 


8. Rules of Work With Chemical Giass Utensils 


8.1. When mixing or diluting substances accompanied 
by heat release, heat-resistant glass or china utensils 
must be used. 


8.2. The heated vessel should not be closed with a ground 
stopper until it is cooled. 


8.3. All work with glass utensils must be carried out in 
protective goggles. In order to avoid hand injuries during 
work with glass, hands are protected with a towel or a 
piece of material. 


8.4. When heating the liquid in the test tube, the test tube 
must be held so that the opening is not directed at 


people. 


8.5. When putting rubber pipes on glass utensils, their 
diameter must be selected correctly and the inside of the 
rubber pipe must be moistened in water, vaseline, or 
glycerin. Sharp edges of glass tubes must be fused. In all 
cases hands must be protected with a towel in order to 
avoid getting hurt during glass breakage. 
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8.6. When unloading glass utensils from the autoclave or 
the drying cabinet, cloth mittens or knitted gloves must 
be used. 


8.7. To heat glass utensils, a metal or an asbestos net, 
sand baths, or closed ceramic electric hot plates must be 
used. 


8.8. It is prohibited to use broken or cracked utensils, to 
put them directly on fire, and to remove broken glass 
with unprotected hands. Broken glass must be stored in 


an especially assigned capacity. 


9. Rules of Work With MID ES ical Microscopes 
MBS, MP, ML, MUF, MIK, ES, and so = 


9.1. When choosing a place for the microscope, one must 
decide on a room with windows facing the north in order 
to use natural scattered light for work with daylight 
illumination, avoiding the penetration of direct sun rays, 
which blind the observer. In case of work with a illumi- 
nator, the place is also chosen somewhat farther from 
direct sunlight in the darker part of the laboratory. It is 
not bad to have a table with a dark surface. All this 
together contributes to a calmer work of the eyes. 


The height of the table and the stoo] must be such that 
the observer, sitting right next to the table, does not feel 
tension when looking into the eyepiece. 


9.2. Before the beginning of work with the microscope 
dust is removed with a soft brush or a clean rag. Then the 
microscope is placed on the table in front of the observer 
so that the eyepiece is against the observer’s left eye. 


If there is a binocular attachment in the microscope, 
both ocular tubes must be in front of the eye. At the same 
time, it is necessary to check the existence of the same 
magnification in ocular tubes. 


With a turn of drawtubes ocular tubes must be set in 
accordance with the distance between the eyes, so that 
the fields of both tubes merge into one. Attachment 
AU-12 has X1.5 magnification, which must be taken 
into account when determining the total magnification 
of the microscope. 


Without fail one must become familiar with the arrange- 
ment of the microscope and with the rules of work with 
it according to the description attached to the micro- 


scope. 


9.3. The necessary reagents, tools, object and cover glass, 
a record log, and a drawing table are placed on a table to 
the right of the microscope. 


9.4. The microscope can be moved only with two hands. 
In this case the curve of the drawtube holder is grasped 
with one hand and the base of the stand is supported 
with the other hand. 


9.5. The microscope must be protected against pushes, 
scratches, and contact with acids, alkalis, and solvents 
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applied especially often in pure chemistry and during the 
production of temporary preparations. 


9.6. The eyepiece must not be taken out of the drawtube 
in order not to contaminate the drawtube and objects 
with dust. 


9.7. One must see to it that the illuminator is turned off 
each time the observer stops his work with the micro- 
scope. This makes it possible to protect incandescent 
bulbs from a quick burnout. 


9.8. After the completion of all work the microscope is 
wiped off and put in the casing. 


10. Rules of Work With Electric, Monitoring, Testing, 
and Production Automation Equipment 


10.1. Electric installations can be put into operation only 
if there is appropriate technical personnel and if a person 
responsible for electric facilities is appointed. 


10.2. Persons, who have received special training and 
who have an electric safety skill category not below III, 
are permitted to work with electric equipment. 


During work with electric appliances rules set forth in 
the technical certificate must be followed. 


10.3. All work must be done with electric wiring, electric 
equipment, fixtures, and grounding devices in working 
order and data on checks on the resistance, grounding, 
and insulation of the electric network must be available. 


10.4. Heaters must be placed on asbestos or another heat 
insulating material. 


Metal parts of electric installations, which can be under 
voltage, must be grounded. The following are subject to 
grounding: casings of electrified machines, electric 
engines, and portable electric appliances, metal frames 
of distribution boards and power cabinets, starter cas- 
ings, metal lighting and illuminating fixtures, and metal 
cable and wire sheathing. 


10.5. When defects in the operation of electric equip- 
ment are detected, electricians must be summoned 
immediately. It is categorically prohibited to eliminate 
malfunctions on one’s own. 


10.6. During the operation of electric installations it is 
prohibited: 


—to use cables and wires with insulation, which has 
faults or in the process of operation has lost protective 
and electric insulating properties; 


—to use electric heaters without fireproof bases, as well 
as to leave them connected to the network for a long 
time without supervision; 


—to use nonstandard (homemade) electric heating fur- 
naces or electric incandescent lamps for heating pre- 
mises; 
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—to leave cables and wires with uninsulated ends under 
voltage; 


—to use faulty rosettes, switches, knife switches, and 
other electric installation parts; 


—to hang any objects, clothing, and so forth on wires, 
knobs, and switches; 


—to wrap electric lamps with paper, fabrics, and other 
combustible materials. 


10.7. All electric motors must have appropriate protec- 
tion against short circuits and an overload. 


10.8. Pointers indicating the direction of rotation of the 
mechanism and of the electric motor are placed on 
electric motors and mechanisms actuated by them. All 
switches (knife switches, magnetic starters, and so forth) 
and fuses mounted on group panels must have inscrip- 
tions indicating the units and instruments to which they 
belong. 


10.9. Electric wiring and fixtures of the power lighting 
network on production premises must be securely insu- 
lated and protected against the effect of a high temper- 
ature, mechanical damage, and chemical action. 


10.10. In case of a break in the supply of electric power 
all electric equipment and instruments must be discon- 
nected from the network. 


10.11. Illumination at a work place must be not below 
300 lux. 


10.12. In the event that electric wires or electric appli- 
ances catch fire, the knife switch must be disconnected 
and fire must be extinguished by means of a carbon- 
dioxide fire extinguisher or other non-current carrying 
equipment. 


10.13. It is prohibited to use instruments if sparking is 
noted in them, or the smell of burnt wires is sensed. 


10.14. On completion of work the electric equipment 
present in the laboratory must be disconnected and the 
work place must be cleaned. 


11. Fire Safety 


11.1. The laboratory is equipped with fire-extinguishing 
equipment (foam and carbon-dioxide fire extinguishers 
and sand boxes) and fire hydrants with hoses. 


11.2. Organic substances insoluble in water (gasoline and 
turpentine) must be extinguished with sand or be cov- 
ered with asbestos or large pieces of felt. If a burning 
substance is soluble in water (alcohol and acetone), it can 
be extinguished with water. 


11.3. In order to prevent fire, it is prohibited: 
—to leave connected equipment without supervision; 


—to allow an overload of electric motors; 
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—to keep oiled rags, trash, and other combustible mate- 
rial at work places; 


—to dry clothes on hot pipes. 


11.4. When fire breaks out in the laboratory, all flam- 
mable and explosive substances must be removed into a 
safe place, which must be especially protected against 
flame. 


11.5. All extinguishing equipment on hand must be used 
immediately and, at the same time, the fire brigade must 
be summoned. 


11.6. Powder (OP-2-01, PSB-P-1A, and PF) and carbon- 
dioxide (OU-2 and OU-S5) fire extinguishers, dry sand, 
and large pieces of felt are used to extinguish fires caused 
by the ignition of gases, flammable liquids, electric 
wiring, or an electric motor. 


11.7. Sand prepared for fire-fighting purposes must 
always be dry, clean, and loose. 


11.8. Mechanical foam fire extinguishers (PO-1) are used 
to extinguish various substances and materials with the 
exception of alkali metals and electric installations. 


12. Rules of Work With Pesticides in Insectaria and 
Hothouses 


12.1. Safety during work with pesticides for plant pro- 
tection against pests, diseases, and weeds must be 
ensured at all stages in accordance with GOST 12.3.002- 
75 and GOST 12.1.007-76. 


12.2. The concentration of harmful substances in the air 
of production premises, in the work zone, and in the 
territory of settlements during work with pesticides must 
not exceed maximum permissible norms. 


12.3. All types of work on the treatment of plants and 
disinfection of breeding places, cubicles, insectaria, and 
hothouses are carried out by means of manual and 
Stationary sprayers. 


12.4. During a manual treatment of plants with pesti- 
cides workers must be positioned at a distance of no less 
than 5 or 6 meters from each other and see to it that the 
spray cone is not directed at workers, electric installa- 
tions, and service lines. 


12.5. Work connected with soil loosening in hothouses 
without the use of individual protective equipment must 
be carried out no earlier than 5 days after the treatment 
of plants with pesticides. 


13. Individual Protective Equipment 

13.1. In order to protect respiratory organs, mucous 
membranes, and skin during the production of biological 
plant protection agents (biopreparations and entomoph- 


ages), all workers must be provided with individual 
protective equipment. 
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13.2. At work with harmful working conditions, as well 
as at work under special temperature conditions or 
connected with pollution, special clothing, special foot- 
wear, and other individual protective equipment are 
distributed to workers and employees free of charge at 
the set norms. 


13.3. The distribution of special clothing, special foot- 
wear, and safety devices is made in accordance with 
“Instruction on the Procedure for Providing Workers 
and Employees With Special Clothing, Special Footwear, 
and Other Individual Protective Equipment” No 100/ 
P-9 dated 24 May 1983 approved by the USSR State 
Committee on Labor and Social Problems and by the 
All-Union Central Trade-Union Council with supple- 
ments and changes No 289/P-8 dated 21 August 1985 
and No 177/P-4 dated 24 May 1987. 


13.4. Individual protective equipment must be provided 
with due regard for the physico-chemical and toxic 
properties of biological plant protection agents, forms of 
their preparation (liquid, solid, and so forth), and 
working conditions, as well as in accordance with the 
size of clothing for every worker individually. 


13.5. All workers are provided with special clothing 
made from cotton fabric with or without water-repellent 
impregnation, suits (GOST 12.4.085/86-80), smocks 
(GOST 24700-81), overalls (GOST 12.4.99/100-80), 
type-V work aprons made from canvas or semi-linen 
fabric with water-repellent impregnation (GOST 
12.4.029-76), rubber (GOST 12.4. 071-79) or kersey 
(GOST 12.4.060-78) boots, and latex (TU 38- 
106-394-81) or rubber (TU 38-106-356-79) gloves. 


13.6. In order to protect respiratory organs against the 
effect of the aerosol of microorganisms, products of their 
vital activity, and other biological components, dust- 
proof respirators (F-62 Sh, ShB “Lepestok,” and “‘Astra- 
2”), or cotton and gauze bandages must be used. 


13.7. At the facility for the production of microbiological 
plant protection agents there should be hose gas masks of 
PSh-1, PS-h-2, or DPA-S types, which are used during 
the cleaning and repair of fermenters and other appa- 
ratus. 


13.8. In order to protect the eyes during the production 
of biopreparations, PO-2 (PO-3) protective goggles, 
Monoblion goggles, and SZZM -bts closed protective gog- 
gles must be used. 


13.9. In order to protect the skin of hands during work 
with powdery preparations, cotton mittens with or 
without water-repellent impregnation, as well as oil- 
based protective ointments (pastes), are used. 


13.10. Every day at the end of work dust must be 
removed from special clothing by shaking, beating, or 
cleaning with a vacuum cleaner. 


13.11. In addition to mechanical dust removal, no less 
frequently than every six work shifts special clothing 
must be washed (disinfected) and, without fail, boiled in 
an alkali solution. 


JPRS-UST-95-015 
6 April 1995 


13.12. Before eating and after the end of work one must 
take off special clothing, wash the face and hands with 
soap, rinse the mouth and the nose, and take a shower at 
the end of the work day. 


14. First Aid Measures During Accidents 


14.1. All workers must know and be able to administer 
first aid during accidents. 


14.2. In case of wounds of any degree, burns, injuries 
from electric current, and other accidents first aid is 
given to the victim on the spot. If necessary, an ambu- 
lance is summoned, or the victim is sent to a medical 
institution. 


14.3. There must be a first-aid pharmacy at every sub- 
division of the biolaboratory (biofactory). 


14.4. In case of injuries from glass one must remove its 
fragments from the wound (if they remained in it) and, 
being convinced that they are no longer in it, lubricate 
the wound with iodine and bandage it. 


14.5. When caustic liquids get on the worker’s body, the 
affected spot must be subjected immediately to treat- 
ment with a spray of water for 10 to 15 minutes. 


14.6. When acid gets into the eyes, one must wash the 
eyes with water from the faucet and see a doctor imme- 
diately. 


14.7. When acid spills on the body, the affected spots 
must be washed with a 2- or 3-percent solution of sodium 
bicarbonate and, in case of injury from alkali, the 
affected spots are washed with a 3- or 5-percent solution 
of acetic acid and with a 2-percent solution of boric acid. 


14.8. In case of first- and second-degree thermal burns 
the burnt spot can be sprinkled with sodium bicarbonate 
(drinking soda). Lotions from freshly prepared solutions 
of drinking soda (2 percent) or potassium permanganate 
(5 percent) help a great deal. Absolute or 96-percent ethy! 
alcohol is the best agent for lotions. It has both a 
disinfecting and an anesthetizing effect simultaneously. 
In case of more serious or extensive burns the victim 
must be sent to the doctor immediately. 


14.9. In case of injury from electric current, it is neces- 
sary to cal] the doctor urgently and to disconnect the 
victim immediately, using rubber gloves, dry clothing, a 
stick, a board, or some other dry nonconductor. If 
necessary, an external heart massage or artificial respi- 
ration, or both simultaneously, are administered. 


14.10. In case of a heat (sun) stroke the victim is placed 
in a cool place (in shade) and access to fresh air is 
ensured. He is placed so that his head is higher than his 
legs, his face is fanned, and his head and chest are 
moistened in cold water. If breathing becomes weaker, 
artificial respiration is administered. 


14.11. If the culture of microorganisms gets into a 
mucous membrane and cutaneous coverings, the mucous 
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membrane must be treated with running water and 
cutaneous coverings, with a disinfecting 0.5-percent 
chloramine solution or with a 1- or 3-percent hydrogen 
peroxide solution and, in addition, washed with warm 
water and soap. 


14.12. If bacterial, fungal, or viral preparations get into 
the eyes, the oral cavity, or the skin accidentally, the 
contaminated spots must be washed with a spray of 
water with an addition of soda—one (tea) spoon of 
drinking soda per glass of water. 


14.13. If signs of irritation of cutaneous coverings, 
mucous membranes, or allergic phenomena appear, it is 
necessary to stop the work with biological preparations 
and see a doctor. 


14.14. If one swallows irritants, for example, formalin, 
one must drink a muciferous agent (starchy mucilage). It 
is prohibited to give the patient milk, fats, or alcoholic 
beverages. 


14.15. In case of poisoning with organophosphorous 
compounds accompanied by salivation, lacrimation, 
slowing down of the pulse, and muscle twitching, bella- 
donna preparations must be administered: three or four 
tablets of besalol (becarbon) or two or three tablets of 
bellalgin. 


14.16. In case of convulsions, any irritations must be 
eliminated and complete rest must be provided for the 
patient. 


14.17. General first-aid measures taken irrespective of 
the nature of the poison, which caused the poisoning, are 
aimed at stopping the entry of the poison into the body: 


a) through respiratory tracts (the victim must be 
removed from the danger zone into fresh air), 


b) through the skin (the preparation must be washed 
away carefully with a spray of water, preferably with 
soap, Or, without smearing it on the skin or rubbing it 
in, removed with a piece of fabric and then [the skin] 
must be washed with cold water or a weak alkaline 
solution. If the poison gets into the eyes, they must be 
thoroughly washed with water and with a 2-percent 
solution of drinking soda or boric acid); 


c) through the gastro-intestinal tract (the victim must 
drink milk, or several glasses of water, preferably 
warm, or a weak rose solution of potassium perman- 
ganate and vomiting should be induced through the 
irritation of the back wall of the pharynx. This pro- 
cedure must be carried out twice or three times. 
Vomiting can also be induced with mustard (1/2 to 1 
teaspoon of dry powder per glass of warm water) and 
salt (two tablespoons per glass of warm water). Vom- 
iting should not be induced in a patient in a state of 
unconsciousness or with a convulsive syndrome. 
After vomiting he should drink half a glass of water 
with two or three tablespoons of activated carbon and 
then a salt laxative (20 grams of bitter salt per half a 
glass of water). 
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14.18. In case of cutaneous bleeding pads moistened in 
hydrogen peroxide are applied. In case of nasal bleeding 
the victim is laid down, raised slightly, his head is gently 
thrown back, and pads moistened in hydrogen peroxide 
are applied. 


Docquent 6 0 Mcthed & Contealing he 
Plague Microbe’s Growth and 

Processes. IL. Effect of the Nature of Limitation 
oa the Vi of the Plague Causative Ageat and 
the Content of Fraction I 


957AD150A Moscow BIOTEKHNOLOGIYA in Russian 
No 5, May 94 (manuscript received 19 Apr 94) pp 28-29 


[Article by O.V. Sheremet, L.D. Kartasheva, T.D. Yer- 
molenko, and A.N. Terentyev, Antiplague Scientific 
Research Institute, Rostov-na-Donu; first paragraph is 
BIOTEKHNOLOGIYA abstract; UDC 
$79.842.23:57.083.13] 


{[FBIS Translated Text] It has been established that 
subjecting plague microbe cultures to various limiting 
factors results in the formation of populations with very 
diverse phenotypic properties. 


It is known that the nature of limitation has a big effect 
on the phenotype of forming microbe populations.’ 
The level of various cellular components, activity of 
individual enzymes and enzyme system, and other bio- 
logic properties of a culture change in a strictly deter- 
mined manner depending on the type of limiting action 
used. 


In previous studies,® we developed a synthetic nutrient 
medium that makes it possible to produce plague 
microbe cultures whose development is fixed in the 
Stationary phase on account of limitation by different 
amino acids and the carbon source. It seemed advisable 
to clarify how the carbon and energy source and growth 
in the presence of limiting concentrations of valine, 
leucine, methionine, threonine, phenylalanine, or cys- 
teine are reflected in the properties of a Yersinia pestis 
population and to thereby estimate the potential of the 
method of controlling plague microbe metabolism by 
different types of growth limitation. 


Methods 


The studies were performed with a synthetic nutrient 
medium containing 10 amino acids (isoleucine, valine, 
leucine, methionine, proline, threonine, tryptophan, 
tyrosine, phenylalanine, and cysteine), a carbon and 
energy source (mannite), two salt additives (monosubsti- 
tuted and disubstituted sodium phosphate), growth stim- 
ulant (yeast extract), and agar-agar. The required limita- 
tion was achieved by reducing the concentration of the 
selected medium component to that value at which 
plague microbe growth ceased in connection with a 
shortage of precisely the said compound. CO and Hot- 
tinger agars” served as control media. The experiments 
were conducted with the vaccine strain Y. pestis EV76. 
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Period culture growth phases were differentiated based 
on a study of the dynamics of the level of bacterial mass 
over a 144-h period. Population viability was measured 
by inoculating a suspension containing 100 cells onto 
previously controlled Hottinger’s agar providing a high 
germination index. The amount of fraction I of plague 
microbe was determined in a passive hemagglutination 
reaction® and enzyme immonoassay by using mono- 
clonal antibodies to a fraction that was produced by 
associates of the Rostov-na-Donu Antiplague Institute’s 
hybridoma laboratory. Enzyme immunoassay was per- 
formed on serologic analysis panels produced by Costar. 
Optical density of the reaction’s end products was esti- 
mated by a Uniscan single-beam photometer. The exper- 
iment results were subjected to statistical processing in 
accordance with the recommended methods.® 


Results and Discussion 


Two properties of plague microbe, namely, viability and 
content of fraction I, were used to study the effect of the 
nature of limitation on Y. pestis phenotype because the 
first indicator largely determines the quality of live 
vaccine and the second is extremely important for sci- 
entific research and the production of immunobiological 
preparations. 


The experiments demonstrated the significant effect of 
the nature of limitation at 37° on population viability. In 
the phase of exponential growth, when no limiting effect 
was present, the percentages of viable cells were iden- 
tical. Differences were first noted in the growth inhibi- 
tion period and became most evident in the stationary 
phase, when the cultures limited by valine and leucine 
were twice as viable as populations whose growth was 
limited by methionine and threonine. The total viability 
level of Y. pestis EV at 37° was extremely low, however, 
which was consistent with data previously obtained by 
us*’ and which confirmed the significant reduction of 
this indicator under conditions of elevated temperature. 


When cultures were grown in synthetic medium at 28°, 
the percentage of viable cells in the exponential period 
was rather high and no different from that recorded in 
Hottinger’s agar. In all cases, the level of viability 
decreased markedly in the stationary phase, aad signifi- 
cant differences in dependence on the nature of limita- 
tion began to appear. The study indicator equaled that in 
the control (Hottinger’s agar) when culture growth was 
limited by cysteine, whereas it was significantly lower 
under conditions where growth was limited by methio- 
nine and phenylalanine. 


It was thus established that the nature of the limiting 
action has a marked effect on the percentage of viable 
cells in a Y. pestis EV culture. Therefore, despite the fact 
that we were unable to determine the type of limitation 
that increases viability, it may be hoped that a positive 
result will be achieved by using a broader spectrum of 
limiting factors that can be obtained in the growth 
inhibition phase by chemostatic cultures. 
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The data presented in Table 1 confirm that the amount 
of fraction I of plague microbe, as determined by passive 
hemagglutination reaction, also depends on the nature of 
limitation. 





Table 1. Level of Fraction I of Plague Microbe as a 
Function of the N ature of Limitation and Growth Phase in 


a Period of Calturing at 37° (Average of 5 Experiments) 
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Without any limiting action (the logarithmic phase), the 
level of this antigen in cultures was the same in all cases. 
The said indicator began to change in the period of 
inhibition of growth, and the levels observed in the 
stationary phase differed from one another by a power of 
10. The greatest amount of fraction I was recorded when 
growth was limited by methionine and valine, whereas 
the lowest amounts were recorded when growth was 
limited by leucine. 


The results obtained when monoclonal antibodies and 
enzyme immunoassay were used to estimate the amount 
of fraction I confirmed the dependence discovered by 
passive hemagglutination reaction. The maximum 
amount of antigen was observed when growth was lim- 
ited by valine and methionine, and the minimum 
amount was observed when growth was limited by 
leucine. 


It may be concluded that the populations formed when a 
plague microbe culture is subjected to various limiting 
factors differ significantly from the standpoint of their 
phenotype properties. This indicates that the prospects 
for controlling processes of biosynthesis of plague 
microbe by the appropriate growth limitation are good. 
As simple a method as growing Y. pestis in a synthetic 
medium under control of the nature of limitation in the 
Stationary phase of a periodic agar culture is entirely 
suitable for this purpose. 
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Results of Cytogenctic Examination of Children 
Who Suffered as Result of Chernobyl AES 
Accident and Reside in Ecologically 
Disadvantagcous Region 

957A0187A Kiev TSITOLOGIYA I GENETIKA 

in Ukrainian Vol 28 No 3, May-Jun 94 pp 25-31 


[Article by V.M. Frolov, I.R. Barylyak, M.O. Peresadin, 
S.V. Khrypko and K.M. Kuzyuberdina (Lugansk Med- 
ical Institute, Ukrainian Genetics Science Center); 
received Jan 27 94; UDC 576.312.32.39.38: 
612.014.482] 


[FBIS Abstract] The objective of the work was to study 
cytogenetic indicators and their relation to immune 
disturbances in children residing in a large industrial 
region (Donets Basin) who had been earlier subjected to 
ionizing radiation. Three children groups were under 
observation— 198 children, 2 to 12 years old, had been 
evacuated from the radiation contamination zone in 
1989-1992; 182 children born in families of liquidators 
of ChAES accident consequences; and 106 children who 
had been permanent residents of the ecologically disad- 
vantageous Donbas region and neither they nor their 
parents had contact with low-intensity ionizing radia- 
tion. A control] group included 104 children of similar 
ages residing in a Lugansk region outside the area of 
industrial emissions and in northern Donbas agricultural 
regions. It has been established that children evacuated 
from regions with increased radioactivity had a higher 
number of chromosomal and chromatid aberratiorss. 
Children living in industrial towns had 2.1 times higher 
frequency of chromatid aberrations than children who 
live in agricultural areas. Cytogenetic disturbances in 
immunocompetent cells correlate with the degree of 
immune disbalance. Children born in families of liqui- 
dators of ChAES accident consequences had significant 
cytogenetic and immune disturbances. Children who live 
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near sources of atmospheric pollution exhivit 3 to 4 
times higher frequency of chromatid anomalies, as well 
as pronounced immune deficiency. Tables 4, references 
16: Russian 13, Ukrainian 3. 


Vital Functions of isms in Infralow- 
Frequency M agactic 1. ’ ; 


957AD209A Riga MAGNITNAYA GIDRODINAMIKA 
in Russian Vol 30 No 2, Apr-Jun 94 (manuscript 
received 9 Sep 93) pp 197-202 


[Article by P. K. Khizhenkov, V. M. Bilobrov, A V. 
Chugay] 


[FBIS Abstract] This paper presents the results of exper- 
imental studies of the effect of infralow-frequency vari- 
able magnetic fields (H) on vital function in Staph. 
aureus. Recent research on the effect of magnetic fields 
on cells and cellular processes is summarized. Previous 
inconclusive bacterial studies are cited. Equations are 
obtained for the dependence of the increase in the 
number of bacteria on the duration of the field effect and 
frequency (f). In this study bacteria were exposed to a 
magnetic field H =7-10 Oe, f =0.1-1000 Hz, which did 
not have a lethal effect. In the 8 Hz field there was 
obvious slowing of bacterial growth (bacteriostatic 
effect) compared with the control culture. The shape of 
the signal had no noticeable effect. The maximum bac- 
teriostatic effect occurs at 1.0-10 Hz. Frequency is found 
to be a decisive factor in the effect of H at a fixed 
amplitude. The bacteria react to a change in H only in a 
certain narrow interval of critical frequencies. Below 
these frequencies the bacteria “‘perceive” the field as a 
constant weak magnetic field. Above these frequencies 
the field does not affect intracellular structures in a very 
viscous endoplasmatic environment. When the field is 
removed the growth rate is reestablished and then 
exceeds that of the control culture, leading to equaliza- 
tion of the number of bacteria in the experimental and 
control colonies. Figures 2; references 28: 22 Russian, 6 
Western. 


Vital Function of in Infralow- 
Frequency Magnetic Ficids. 2. Early Plant 
Ontogeny 


957A0209B Riga MAGNITNAYA GIDRODINAMIKA 
in Russian Vol 30 No 2, Apr-Jun 94 (m anuscript 
received 9 Sep 93) pp 203-208 


[Article by P. K. Krizhenkov, V. M. Bilobrov, B. V. 
Magonov, P. I. Polyakov] 


[FBIS Abstract] An earlier paper unambiguously showed 
the suppressive effect of a magnetic field on bacteria (on 
the intracellular level). This paper studies how a mag- 
netic field affects cell division on a higher evolutionary 
level (plants), in particular, the germination of wheat 
seeds. The dependence of the plant growth rate on the 
frequency of a variable magnetic field, the kinetics of 
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stem growth in the field, and the effect of a field which is 
constant in direction but modulated in amplitude are 
studied. Plants were exposed to H ™ 100 Oe for 8-10 
hours during daylight hours. The dependence of the 
length of sprouts on field exposure time is determined at 
f =6.5 Hz. The length differed from the control by, on 
average, a factor of 2. Reduction of the exposure time to 
two hours on the first day led to a delayed onset of the 
effect. When the field was activated 10 hours after the 
beginning of moistening of the seeds, the effect com- 
pletely disappeared. The triggering mechanisms of seed 
germination are most sensitive to the field effect, and 
these mechanisms are most active in the first few hours 
of growth. Dry dormant seeds are unaffected even by 
prolonged field exposure. The dependence of the effec- 
tiveness of the field on frequency was determined at f = 
0.1-100.0 Hz. As in the case of bacteria, a clear max- 
imum is evident at the same frequency (6-8 Hz). Size 
distributions are given for various exposure conditions. 
Irreproducible events are discussed. Figures 8; references 
10: 9 Russian, 1 Western. 


Vital Function of Organisms in Infralow- 
Frequency M agnetic Fields. 3. Mammal 


957AN209C Riga MAGNITNAYA GIDRODINAMIKA 
in Russian Vol 30 No 2, Apr-Jun 94 (manuscript 
received 9 Sep 93) pp 209-214 


{Article by P. K. Khizhenkov, V. M. Bilobrov, I. I. 
Zinkevich, S. V. Zyablitsev] 


[FBIS Abstract] The effect of magnetic fields on embry- 
onic development depends on the stage of development, 
field strength, frequency, and length of exposure. Recent 
results are cited. The results are contradictory. This 
paper examines the effect of the frequency of magnetic 
oscillations on development of a fertile egg. The field 
parameters are f =6.5 Hz, amplitude 15-20 Oe horizon- 
tally, 35-50 Oe vertically. Exposure lasted 8-9 hours and 
was continued for five days. A weak low-frequency 
variable (rotating) magnetic field has different effects at 
different stages of embryogeny. Mating of rats in a field 
does not result in pregnancy. There were no anatomic 
indications of disruption of intrauterine development. 
Changes in behavior were noted: reduction in motor 
activity, sluggish reactions to external stimulation and 
partial refusa' of food and water. These behavioral 
consequences were unexpected and were not further 
studied. Newborn rats that had been exposed to the field 
in the second quarter of pregnancy exhibited a larger 
body mass and larger mass of internal organs. Normal- 
ized indicators re flect disproportionate intrauterine 
growth, predominantly growth of the kidneys, spleen, 
and thymus gland. Changes in the relative content of 
white blood cells of the rats indicates either the direct 
effect of the field on cells of the peripheral blood of the 
offspring or field-induced correction of systems of non- 
specific reactivity. Table 1; references 18: 14 Russian, 4 
Western. 
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pp and Chemical Aspects of the 
Biomedical M agnetic Liquids 
957A0209D Riga MAGNITNAYA GIDRODINAMIKA 
in Russian Vol 30 No 2, Apr-Jun 94 (manuscript 
received 3 Aug 94; after revision 25 Uct 93 pp 215-218 


[Article by N. A. Brusentsov, M. V. Lukashevich, V. V. 
Gogosov } 


[FBIS Abstract] For dextran-ferrite to be used for bio- 
medical purposes, certain specific requirements on the 
properties of the magnetite, activated ferrite, microsphe- 
roids of dextran-ferrite, and the resultant magnetic liq- 
uids must be satisfied. These requirements primarily 
involve the composition and storage conditions. The 
presence of two stages, the microcrystals, granular homo- 
geneity, uniform toxicity, magnetic stability, magnetic 
saturation, and the composition of the magnetic liquids 
are the most important physical and chemical properties 
which must be considered. The synthesis of magnetic 
liquids is examined and specific desired parameter 
values are determined. Procedures which are yield only 
insignificant improvements in the properties of dextran- 
ferrite are enumerated. Criteria for chemical and gran- 
ular homogeneity of particles satisfied in the synthesis of 
the initial components and resultant dextran-ferrite are 
listed. It is found that ambient temperature must be 
regulated in dextran-ferrite storage, and should not 
exceed -5°C. Table 1; references 9 (Western). 


Outlook for Introducing Mcthadone Program in 
Russian Drug Abuse Treatment 


957A0183A Moscow VOPROSY NARKOLOGII 
in Russian No 3, May-Jun 94 pp 23-25 


[Article by A. G. Gofman, Moscow] 


[FBIS Translated Text] Experience in treating drug- 
addicted patients has shown that remission requires total 
abstention from any narcotics or dependence-inducing 
psychoactive substances. This provision is especially 
important when treating patients suffering from depen- 
dence on opiates and synthetic substitutes for morphine. 
As a result of development of procedures for alleviating 
opium withdrawal symptoms by using heavy doses of 
atropine, pyrroxane, butyroxane, antidepressants, 
phenazepam and other agents, there is no need for taking 
opiates for even a short time after hospitalization. An 
exception is an extremely small group of physically 
weakened and elderly patients. However, even this cat- 
egory of patients after a short stage of tapering off doses 
of opiates is switched to a regimen of total abstinence 
from the use of any narcotics. The only exceptions are 
patients suffering from malignancies, and those with 
severe somatic illnesses accompanied by pronounced 
pain syndrome (e.g. in connection with vascular afflic- 
tions of the extremities). 


Recently, voices are ringing out with increasing persis- 
tence on the part of proponents of “methadone pro- 
grams” set up in the United States for “curing’’ heroin 
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addicts. The main goal of these programs is to forestall 
the dangerous antisocial behavior of addicts suffering 
from a shortage of narcotics, to soften the consequences 
of narcotic abuse (methadone is less toxic than heroin) 
and to prevent infection with AIDS. Indeed, given the 
enormous number of heroin and morphine addicts and 
the ineffectiveness of controlling importation of black- 
market drugs into the country, the United States has seen 
an increase in crime induced b , efforts to get the means 
for buying heroin or morphine. At the same time, there 
are also glaring negative aspects of introducing these 
programs. 


First of all, this legalizes the consumption of narcotics, 
and is a de facto acknowledgment that it is impossible to 
control the spread of drug addiction among the popula- 
tion. Secondly, it amounts to giving up on attempts to 
bring about remission in patients, i.e. it denies to them 
the most effective help. In the third place, it indirectly 
abets the spread of drug addiction, as any addict who is 
still consuming narcotics readily involves others in 
addiction. 


The negative consequences of methadone programs far 
outweigh whatever good is expected from them (reduc- 
tion of mortality and intensity of criminal behavior of 
addicts, prevention of infection with AIDS). To judge 
from published data, methadone programs have failed to 
prevent the growth of addiction in the United States. 


What consequences should be expected in the near 
future from introducing the methadone program in 
Russia? First, we can be nearly certain that the attempts 
of physicians to bring about remission in patients will 
disappear, as it is much simpler to convert them to 
taking methadone: this obviates the need for hospitaliza- 
tion, monitoring stability and duration of remission. It 
also does away with the need for alleviating withdrawal 
symptoms. In fact, it amounts to giving up on treatment 
of opium addicts. The physician’s entire involvement 
can be reduced to establishing the fact of opiate abuse, 
and writing out a prescription for methadone and dis- 
posable syringes. In the second place, the institutions 
that will determine to whom and in what amount the 
methadone is to be prescribed, as well as the institutions 
where it will be stored, will be transmogrified into 
extremely dangerous criminogenic zones. One can easily 
foresee that their operations will very quickly begin to be 
monitored by criminal groups, that the issuing of meth- 
adone will become a source of profit for criminals and 
corrupt officials. In essence, this is the path to increased 
crime in the nation. Thirdly, every addict who is taking 
methadone can easily be transformed to a source of 
obtaining the narcotic for criminal groups. Continuance 
of addiction is known to lead rather often to involve- 
ment of other people in addiction. Regularly acquiring a 
narcotic will bring about additional grounds for this. 


What will be the positive results of introducing a meth- 
adone program? Until now, drug addicts in Russia have 
not been a source of infection of other people with AIDS, 
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and preventing this disease in our nation by using the 
methadone program raises doubts. As to reducing the 
severity of the consequences of morphine and acetylated 
opium abuse, such an approach could hardly bring any 
noticeable effect in the near future. That would be 
balanced out by the increased crime resulting from 
legalizing consumption of a narcotic. 


So on the one hand we have a guaranteed increase in 
crime, a drastic reduction in therapeutic activity, legal- 
ization of the consumption of a narcotic and an increase 
in drug addiction, while on the other, we have the 
dubious benefit of reduced toxicity of the narcotic being 
used and hypothetical prevention of HIV-infection. 


Clearly, we must be ultracautious in handling the ques- 
tion of ad:aissibility of legal use of methadone. It may be 
that the use of methadone should be allowed for those 
simultaneously suffering from drug addiction and ill- 
nesses accompanied by pronounced pain syndrome, i.e. 
for patients who cannot be denied the use of narcotics. In 
the course of a year, it will become clear what can be 
anticipated from such legalized consumption of metha- 
done by drug addicts. Then we can take a sounder 
approach to the question of advisability of extensive use 
of methadone. 


Prevalence of the Use of Psychoactive Substances 
Among Students of Intermediate Special Academic 
Institutions in Moscow 

957A0183B Moscow VOPROS Y NARKOLOGII 

in Russian No 3, May-Jun 94 pp 79-83 


[Article by Ye. A. Koshkina, I. D. Paronyan and N. Ya. 
Konstantinova, Institute of Drug Abuse Prevention, 
State Science Center of Substance Abuse] 


{[FBIS Translated Text] The drug situation is of consid- 
erable significance for planning and conducting preven- 
tive programs in academic institutions. Of particular 
interest is the study of its various aspects in the system of 
intermediate special education: vocational training acad- 
emies. This is because the living conditions and activity 
of the adolescent change significantly upon entering the 
academy: learning a trade and labor activity are added to 
the usual academic load. And in this process, the adoles- 
cent acquires considerably more independence than 
schoolchildren of the same age, there is a change in his 
immediate social environment. And if he leaves home, 
moves to the place of study and lives in a dormitory, 
there is an even greater transformation of his behavioral 
stereoty pes— the schedule for work, study, rest, meals — 
family control weakens [1, 2]. 


This restructuring of the way of life takes place against a 
background of significant morphofunctional changes in 
the organism of the adolescent that are typical of sexual 
maturation. Puberty with its violent neuroendocrinic 
shifts is considered a critical period in human life, 
conducive to habituation in the use of alcohol (3, 4, 5] 
and narcotics [5, 6, 7]. Moreover, it is known that 
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adolescents entering the vocational education system are 
generally those who haven’t the desire or ability to 
continue their education in school and go on to college; 
they are often so-called “difficult children,” “pedagogi- 
cally neglected,” raised in disadvantaged families, and so 
on. 


In recent years, there has been a persistent trend among 
the youth of our nation toward increasing consumption 
of alcohol, drugs and toxic substances, as well as a 
continual decrease in the age of habituation [6, 7, 8]. The 
drug situation is continuously checked, its monitoring 
enables development of appropriate preventive mea- 
sures, timely correction of programs in progress, and 
makes preventive work more differentiated and effec- 
tive. 


For purposes of studying the present dynamics of prev- 
alence of consumption of psychoactive substances by 
child-adolescent contingents, a study was done in 1992 
on 464 students at an intermediate vocational trade 
school specializing in the building trades. The method of 
the anonymous survey was used (with computer data 
processing) by means of a specially developed question- 
naire enabling determination of significant qualitative 
and quantitative characteristics of the attitude of adoles- 
cents toward psychoactive substances, as well as internal 
and external factors that go along with their consump- 
tion or non-consumption. The relation between frequen- 
tative-quantitative indicators of consumption of psycho- 
active substances and the sociodemographic and 
psychological characteristics of respondents was estab- 
lished by frequency analysis, using a special program. 


Analysis of the distribution of respondents by their 
attitude toward psychoactive substances showed that 
alcoholic beverages are consumed by 83.13 percent of 
boys and 83.87 percent of girls; of these, the respective 
consumption is occasional for 27.19 percent and 58.06 
percent, moderate for 18.13 percent and 25.81 percent, 
and regular for 38.13 percent of boys and 0 percent of 
girls. The numbers not using alcoholic beverages and 
unacquainted with drugs are 16.88 percent of boys and 
16.13 percent of girls. 


In analyzing the material, all studied adolescents were 
divided into three groups depending on their attitude 
toward consumption of alcoholic beverages: 1) those that 
do not use alcoholic beverages; 2) those who use them 
occasionally; 3) regular use once a week or more (risk 
group). The indices of these groups were then compared 
with respect to several sociodemographic and drug abuse 
factors. 


Analysis of data on the attitude of adolescents toward 
smoking showed that 58.28 percent of boys and 41.94 
percent of girls smoke. In the group of adolescents who 
do not use alcoholic beverages, there were considerably 
fewer smokers (14.81 percent) than in the group of 
occasional users (66.54 percent) and regular users (88.52 
percent). Reliable differences are also noted between 
these groups with respect to the number of cigarettes 
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smoked per day: 75.02 percent of non-drinking adoles- 
cents smoke fewer than 10 cigarettes, and 24.98 percent 
smoke fewer than 20 cigarettes per day. Smoking among 
those who rarely use alcoholic beverages: fewer than 10 
cigarettes—72.58 percent, between 10 and 20 ciga- 
rettes— 22.18 percent, and more than 20 cigarettes per 
day —5.26 percent; in the group of those who regularly 
use alcoholic beverages, 55.73 percent smoke fewer than 
10 cigarettes, 33.61 percent—up to 20 cigarettes, and 
10.66 percent— more than 20 cigarettes per day. Thus, 
among adolescents who use alcoholic beverages, there 
are more smokers, and they smoke more cigarettes per 
day. 


Reasons given by adolescents for using alcoholic bever- 
ages: desire to enhance a good mood—35.34 percent; to 
ease relations with the opposite sex— 29.32 percent; to 
improve a bad mood—27.82 percent; “no particular 
reason” —22.93 percent. One is struck by the consider- 
able number of adolescents who gave as one reason “the 
desire to enhance a good mood”: 35.34 percent in the 
group who occasionally use alcohol, and 48.36 percent in 
the group of regular users. Of this group, girls gave the 
following reasons: ‘‘no particular reason” — 46.15 per- 
cent; “to improve a bad mood”—30.77 percent; ‘‘to 
enhance a good mood’”—11.54 percent; ‘“‘peer pres- 
sure” — 11.54 percent; to ease relations with the opposite 
sex — 11.54 percent (the sum of percentages may exceed 
100 as several reasons could be indicated in responding). 


Among the group of boys who were regular drinkers, the 
main reasons given for drinking were: to ease relations 
with the opposite sex —39.34 percent; to improve a bad 
mood—35.25 percent. Significantly predominating 
among adolescents who use alcohol moderately are rea- 
sons indicating conformity of behavior, the desire to ‘‘be 
like everyone else,’’ not to be singled out among others, 


(‘peer pressure’). 


Analysis of the ways that adolescents spend leisure time 
showed that among the group of those who do not use 
alcohol, preference is given to movies, theaters and 
shows— 51.85 percent, walking the streets with friends — 
25.93 percent, athletic pursuits—22.22 percent. Among 
the group of adolescents who occasionally use alcoholic 
beverages, preferred leisure activities were: walking the 
Streets with friends— 59.02 percent, dating— 34.96 per- 
cent, ‘‘arcades” — 28.57 percent. Among the group of 
regular drinkers, 59.84 percent preferred walking the 
streets, 42.62 percent—dating, and 36.07 percent— 
going to “arcades.” 


In comparing preferred forms of leisure among adoles- 
cents of the three groups (non-users, occasional users and 
regular users), it was found that rock music concerts are 
attended by 4.45 percent, 8.65 percent and 10.66 percent 
of the representatives of these groups; discotheques- -by 
1.85 percent, 18.80 percent and 27.05 percent; bars—by 
1.85 percent, 10.15 percent and 13.93 percent; while the 
number helping with housekeeping among non-drinking 
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adolescents is 37.04 percent, those who occasionally use 
alcoholic beverages— 12.41 percent, and regular users — 
10.55 percent. 


Among girls who do not use alcoholic beverages, pre- 
ferred kinds of leisure were: helping with housekeep- 
ing— 60 percent; attending movies, theaters, and walking 
the streets with friends— 40 percent each; participation 
in study groups and walking the dog—20 percent each. 
And among girls who use alcoholic beverages, activities 
were; walking the streets with friends—42.31 percent; 
attending movies and theaters—34.62 percent; helping 
with housekeeping— 26.92 percent. Rock music concerts 
and discotheques are not frequented by girls of the first 
group, and among girls of the second group such visits 
are made by 7.69 percent and 19.23 percent. 


It is interesting that non-drinking adolescents prefer 
kinds of leisure activity that somehow satisfy cognitive 
interests (attending movies, the theater, shows), devel- 
opment of physical capabilities (engagement in athletic 
pursuits), and spend more time at home and with the 
family (helping with housekeeping, walking the dog). In 
their turn, drinking adolescents give preference to 
spending leisure time in idleness and inactivity: 
“arcades,” walking the streets with friends; considerable 
time is spent in dating. Alcohol in these cases is used as 
a means of facilitating contacts and as an aid to violating 
social norms and taboos. 


Typically, adolescents who use hard liquor are much 
more attracted to rock music rhythms, more actively 
frequenting discotheques, rock music parties and con- 
certs. Such a set of favorite diversions is typical of 
consumers of the modern mass culture. 


Analysis of the values found among adolescents shows 
that health is in first place for all groups. However, in the 
group of non-drinking adolescents it is esteemed more 
highly (81.36 percent) than in the group of occasional 
drinkers (70.21 percent) and heavy drinkers (63.93 per- 
cent). In second place among non-drinkers are love and 
friendship— 40.68 percent, in third place—the family 
(38.98 percent), and in fourth place— honor (32.20 per- 
cent). Among occasionally drinking adolescents, love 
and friendship are likewise in second place (with a 
somewhat higher quantitative index of 51.71 percent), in 
third place— material welfare (46.23 percent), and in 
fourth place—a diverse and happy life (35.62 percent). 
Indicators are similar in the group of regular drinkers: in 
second place love and friendship—54.10 percent, in 
third place material welfare—49.18 percent, and in 
fourth place a diverse and happy life—45.90 percent. 


Thus, non-drinking adolescents take their most impor- 
tant personal values to be health, love, friendship, family 
and honor. In their turn, adolescents who use alcoholic 
beverages to various degrees, in addition to health, love 
and friendship, place a high value on material welfare 
and a happy diverse life. The category of honor has much 
lower esteem among these groups (15.41 percent and 
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9.02 percent respectively) than among abstainers (32.20 
percent), and is ranked among the last. 


The data of the study suggest that when putting together 
preventive programs, it must be kept in mind that the 
overwhelming majority of adolescents of either sex, 
regardless of their attitude toward alcoholic beverages, 
attribute the highest significance to health itself, and 
they are ready to accept educational influence for the 
purpose of forming habits of leading a healthy lifestyle. 


Analysis of data on the attitude of vocational trade 
academy students toward psychoactive substances 
showed that 23.13 percent of boys and 12.90 percent of 
girls have tried narcotics or other stupefacients at least 
once in their life. Quantitative indicators of consump- 
tion are uneven and depend on the chosen vocation, age, 
sex, place of residence, classification of learning dis- 
ability, and so on. As a whole, narcotics had been tried 
by from 20.8 to 37.5 percent of the number of respon- 
dents in individual vocational trade academies. In the 
group of those who have tried narcotics and toxic sub- 
stances: 44.07 percent have tried once, 25.42 percent 
have tried 2-3 times, 11.86 percent have tried 4-5 times, 
3.39 percent have tried up to and including 10 times, and 
11.02 percent have tried more than 10 times. 


The age of first habituation is mainly 14-15 years— 46.07 
percent and 16-17 years—44.35 percent of adolescents. 


Preference is given to drugs made from marihuana 
(“anasha,” “‘plan,’’ hashish)—65.2 percent of boys and 
65.3 percent of girls. Next among boys comes inhalation 
of gasoline vapor— 10.1 percent; 7.9 percent prefer mari- 
huana drugs and sniffing gasoline. In second place 
among girls is sniffing toxic agents (glue, acetone, aero- 
sols)— 15.4 percent. 


According to the opinion of teachers and foremen, most 
Students are now experiencing considerable material 
difficulties. This has an impact on the quality of nutri- 
tion, the nature of spending leisure time, and accordingly 
on the change in structure of consumption of psychoac- 
tive substances: instead of expensive and therefore rela- 
tively inaccessible alcohol, adolescents gravitate toward 
smoking cheap cigarettes and using toxic household 
chemicals. 


The effect of narcotic and toxic substances was assessed 
as very pleasant by 11.02 percent of students, as pleas- 
ant—by 28.81 percent, as unpleasant —by 15.25 percent, 
as very unpleasant—by 5.93 percent, and no decision 
could be made by 37.29 percent. Adolescents who had a 
pleasant and very pleasant feeling with the first experi- 
ence (39.83 percent) represent a considerable danger 
from the standpoint of substance abuse, as positive 
evaluation of their sensations is an extremely unfavor- 
able factor: an indicator of high probability of going on 
to regular use of narcotics. 


Reasons that are most frequently given for taking nar- 
cotics and toxic substances: desire to experience new 
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sensations—41.94 percent; “for companionship” — 
30.11 percent, “to enhance a good mood’’— 18.45 per- 
cent; ‘‘to improve a bad mood”’— 4.75 percent; “wanting 
to do something that is forbidden” —4.75 percent. 


It is interesting to note that despite all the rather dif- 
ferent individual reasons for consuming alcoholic bever- 
ages and narcotics, practically every third adolescent 
tries them because that’s what everyone else is doing. 


Among the subjective reasons for consumption of alco- 
holic beverages and narcotics, a desire to enhance a good 
mood is rather prevalent. In the group of those who 
occasionally use alcoholic beverages, the index of fre- 
quency is 35.34 percent, in the group of those who use 
them regularly — 48.36 percent, and in the group of those 
who use narcotics—28.45 percent. Such a hypertrophied 
desire to obtain satisfaction is based on personal infan- 
tilism and adolescent conformity, to some extent stimu- 
lated by the mass media that are continually calling for 
trying to “achieve satisfaction in pure form,” live more 
fully, according to the demands of modern society that is 
on the stage of changing socioeconomic formations, and 
doing it all in glaring and convincing form. 


The considerable weakening of previous forms of social 
control, decline of public morality, the negative effect of 
mass culture, and orientation toward idle and frivolous 
forms of spending leisure time entail a change in the 
lifestyle and structure of needs of young people, including 
the attitude toward psychoactive substances. Such a situ- 
ation necessitates correction of all preventive and educa- 
tional work that is being done in academic institutions by 
teachers and medical workers, finding ways of forming 
defensive mind-sets among adolescents that will enable 
them to survive under the new conditions. 
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Detection of Barbituates and Cannabinoids With 
the Latex Agglutination M cthod 


957AD184 Moscow VOPROSY NARKOLOGII 
in Russian No 3, May-Jun 94 pp 58-62 


[Article by M. A. Myagkova, Ye. B. Zapolskaya, T. L. 
Emirova, Institute of Physiologically Active Substances, 
Russian Academy of Sciences] 


{[FBIS Abstract] One of the most common drug screening 
methods is latex agglutination. It is extremely simple, 
requires no special equipment, and eliminates pre- 
processing of samples. Two methods have been proposed 
for the detection of opiates in urine using chemically 
different latexes. However, there are no methods to 
detect barbituates and cannabinoids with latex aggluti- 
nation. This paper develops a rapid and reliable method 
of detecting these substances. Modified polystyrene 
latexes with differing structural groups are used with a 
particle size of 0.3-0.7 wm and a narrow diameter 
distribution. Conjugated G-ovalbumin and B-o val- 
bumin antigens were synthesized and immobilized on 
the latex. The dependence on the modified latex proper- 
ties on the antigen content was determined. Optimal 
properties and conditions are established. The sensi- 
tivity and specificity of the method is determined on the 
basis of inhibition of the latex agglutination reaction. 
The sensitivity is 300 ng/m]1 for barbituates and 100 
ng/m! for cannabinoids. Cannabinoids were unambigu- 
ously detected. Barbituates in concentrations above 300 
ng/ml were clearly detected, but the results become less 
distinct at 300 ng/ml. The method is sufficiently specific 
and does not yield false positives. This method may be 
combined with immunoenzymatic analysis. Tables 2; 
references 4: 2 Russian, 2 Western. 


ic Monitoring of Individuals Victimized by 
the Docident at the Chenobyl Nuclear Power Plant 
957AD186A Kiev TSITOLOGOYA I GENETIKA 
in Russian Vol 28 No 3, May-Jun 94 (manuscript 
received 27 Jan 94) pp 18-25 


[Article by M.A. Pilinskaya, A.M. Shemetun, S.S. Dyb- 
skiy, D.V. Redko, Ye.A. Vanyurikhina, and Ye.B. Dyb- 
skaya, Radiation Medicine Research Center, Ukraine 
Academy of Medical Sciences, Kiev; UDC 
$76.312.32.38:612.014.482] 


[FBIS Abstract] Seventy-five schoolchildren residing in 
areas with various levels of radionuclide contamination 
as a result of the accident at the Chernoby! Nuclear 
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Power Plant [NPP] and 67 men involved in clearing the 
accident were subjected to a battery of cytogenetic tests 
to examine the effects of the Chernoby]! accident on the 
incidence of chromosomal aberrations and other radia- 
tion-related changes. Of the 75 schoolchildren in the 
study groups, 25 lived in each of the following villages 
(the numbers in parentheses are each village’s level of 
measured soil contamination by **’Cs and *™Cs in 
Ci/km*): Malaya Chernigovka in Zhitomir Oblast (3.72), 
Pershotravneve in Zhitomir Oblast (5.1), and Vilcha in 
Kiev Oblast (10.0). A fourth group of children living in 
the village of Trostyanets in Sumy Oblast, where the 
ecological situation is relatively good, served as controls. 
Of the 67 men studied, 32 had experienced and recov- 
ered from second-degree radiation sickness and 11 had 
suffered from third-degree radiation sickness. The study 
subjects’ lymphocytes were cultured according to the 
standard method for 50 hours (the final two hours with 
colchicine). All of the chromosomal analysis results were 
subjected to statistical analysis. A statistically significant 
increase in the overall frequency of chromosomal aber- 
rations and specific markers of the effects of radiation 
were found in the somatic cells of the children and the 
men. Even 6-7 years after the Chernoby! accident, the 
incidence of the said aberrations and markers correlated 
with the ecological situations of the individuals regions 
studied and, in the case of the men, with the initial 
severity of their radiation-induced injury. Among the 
children, the following incidences of metaphases with 
chromosomal aberrations were found for each of the four 
groups: Trostyanets, 2.68 +.31; Malaya Chernigovka, 
3.02 +).20; Pershotravneve, 3.22 +0.44; and Vilcha 
3.68 +0.25. Among the men, the incidences of 
metaphases with chromosomal aberrations in the dif- 
ferent groups were as follows: those men in whom 
radiation sickness did not develop, 2.22 +0.31; those 
men in whom second-degree radiation sickness deve'- 
oped, 5.43 .52; and those men in whom third-degree 
radiation sickness developed, 7.59 +1.35. Tables 4; 
references 19: 12 Russian, 7 Western. 


Cytogenetic Examination of mage 1 — 
to Radiation in Selected Regions of 
957AD186B Kiev TSITTOLOGOYA I GENET my 


in Russian Vol 28 No 3, May-Jun 94 (manuscript 
received 6 Aug 93) pp 32-37 


[Article by K.P. Ganina, L.Z. Polishchuk, L.G. Buchin- 
skaya, I.P. Nesina, L.P. Kindzelskiy, EA. Demina, V.D. 
Usatenko, E.D. Chebotareva, T.P. Yakimova, N.A. 
Maznik, and N.A. Nikiforova; Experimental Pathology, 
Oncology, and Radiobiology Institute, Ukraine 
Academy of Sciences; Ukrainian Scientific Research 
Institute of Oncology and Radiology, Ukraine Ministry 
of Health, Kiev; and Kharkov Scientific Research Insti- 
tute of Medical Radiology, Ukrainian Ministry of 
Health; UDC 576.316:612.014492] 


{[FBIS Abstract] A study examined the cytogenetic effects 
of radiation and reparative DNA synthesis in selected 
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contingents of individuals exposed to radiation as a 
result of the accident at the Chernoby!] Nuclear Power 
Plant [NPP]. Cytogenetic studies were performed on 78 
individuals, including the following: 36 men involved in 
clearing the accident at the plant and participating in a 
study being conducted at the Ukrainian Scientific 
Research Institute of Oncology and Radiology and the 
Kharkov Scientific Research Institute of Medical Radi- 
ology, six individuals living in the zone of strict radiation 
monitoring and six individuals who live in Kiev and who 
all were found in 1986 to have an elevated level of '®*’Cs 
in their tissues, and 30 individuals suffering from lym- 
phogranulomatosis and who had either been involved in 
clearing the accident at the Chernoby! NPP or else lived 
in the zone of strict radiation monitoring. The study 
subjects’ peripheral blood lymphocytes were cultured by 
the generally accepted macromethod for 48-50 hours so 
that the cells could be studied in their first mitosis. The 
cell preparations were dyed with a four percent Giemsa 
dye solution for 15 minutes and subjected to chromo- 
somal analysis without karyotyping. Between 100 and 
200 metaphase plates were analyzed for each patient. All 
types of chromosome damage were counted. Endoredu- 
plications were noted separately. Chromosomal-type 
aberrations, i.e., free paired fragments, acentric rings, 
and dicentric and annular chromosomes, were consid- 
ered markers of a radiation effect. Cytogenetic studies 
were performed on the peripheral blood lymphocytes of 
30 residents of Kharkov or Kharkov Oblast who had 
been involved in cleaning up after the Chernoby] acci- 
dent. A total of 3,216 metaphase plates were analyzed. 
As a control, researchers studied 3,750 metaphase plates 
from 25 healthy individuals living in the same region. 
The incidence of aberrant metaphases among the clean- 
up team members was 4.33 4.17 percent as opposed to 
an incidence of 1.77 #.18 percent among the controls. 
As a group, the clean-up crew members also had a higher 
number of chromosomal aberrations per 100 cells (4.53 
4.27 versus 1.78 +0.20) for the controls, with an 
incidence of chromatid-type aberrations of 2.33 9.98 
(versus 0.99 +0.15 among the controls) and an inci- 
dence of 2.20 +1.01 chromosome-type aberrations 
(versus 0.79 #.10 among the controls). Significant 
variations in the incidence of aberrant cells was noted 
among the clean-up crew members living in Kiev, resi- 
dents of the zone of strict radiation monitoring, and 
Kievans: In the case of the clean-up crew members, the 
average incidence was 4.75 +0.76 percent with indi- 
vidual incidences varying from 2.0 to 10.0 percent. 
Chromosome-type aberrations predominated among the 
residents of the zone of strict radiation monitoring, 
whereas chromatid-type aberrations were slightly pre- 
dominant among the clean-up crew members. Repara- 
tive DNA synthesis was studied in 50 clean-up crew 
members. Evidence of inhibition of DNA’s ability to 
repair itself was noted in 56 percent of those examined. 
The chromosomes of the clean-up crew members had 
thus undergone structural changes that were accompa- 
nied by a decrease in the reparative synthesis of their 
DNA. It was recommended that cytogenetic monitoring 
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of persons exposed to radiation as a result of the Cher- 
nobyl accident be expanded and that reparative DNA 
synthesis be studied among Chernoby! clean-up crew 
members because of the important connection between 
peripheral blood lymphocyte genome damage and the 
immune status and overall health. Tables 3; references 
14: 10 Russian, 4 Western. 


Salmonella imurium as , Test System To 
Detect Mutagenic Activity i 

Pollutants 

957AD186C Kiev TSTTOLOGOYA I GENETIKA 
in Russian Vol 28 No 3, May-Jun 94 (manuscript 
received 27 Jan 94) pp 37-41 


[Article by A.M. Dugan, Ukrainian Research Center for 
Medical Genetics, Kiev; UDC [576.85].94+ 
3757113}614.7] 


[FBIS Abstract] The feasibility of using Salmonella typh- 
imurium as a test system to determine the mutagenic 
activity of environmental pollutants was examined in a 
series of experiments in which attempts were made to 
induce gene mutations in four strains of S. typhimurium 
(TA 1535, TA 1538, TA 98, and TA 100) by exposing the 
strain to a total of 25 dyes. Of the 25 dyes, 16 were 
anthraquinone derivatives and 9 were aniline. All of the 
dyes were tested for their ability to induce gene mutations 
in doses of 10, 100, and 1,000 ug/Petri dish. Seven of the 
16 anthraquinone derivatives had no mutagenic activity in 
relation to test strains of S. typhimurium. The said dyes’ 
metabolism products were found to be inert from a genetic 
standpoint. The remaining dyes all manifested some 
degree of mutagenic activity. The following dyes were 
found to induce frameshift gene mutations: 1- 
methylamino-4-bromo-anthraquinone, 1,5-diamino- 
anthraquinone, 1,2- and 1,8-dihydroxy-anthraquinone, 1- 
chloro-4-benzyl-amino-anthraquinone, and 2- 
chloro-anthraquinone. The following ayes were found to 
induce frameshift mutations and base pair substitution- 
type mutations: leuko-1,4-diamino-anthraquinone, 1- 
nitro-anthraquinone, and 1-chloro-anthraquinone. All 
four S. typhimurium strains were sensitive to leuko- 
1,4-diamino-anthraquinone, 1-nitro-anthraquinone, and 
1-chloro-anthraquinone. 1,8-Dihydroxy-anthraquinone 
and 1-chloro-4-benzyl-amino-anthraquinone only induced 
mutations in the S. typhimurium strain TA 1538. The test 
substances were divided into three groups based on the 
markedness of their mutagenic effect: 1) substances deter- 
mined to be indifferent from the standpoint of induc. ng 
gene mutations in S. typhimurium (1l-amino- 
anthraquinone, 1-methylamino-anthraquinone, 2,4 

dibromo-l-amino-anthraquinone, 1,5-dichloro- 
anthraquinone, 1,4-dihydroxy-anthraquinone, 1,5- 
dihydroxy-anthraquinone, and leuko-1,4,5,8- 
tetrahydro-anthraquinone),; 2) substances manifesting 
‘‘weak’’ mutagenic activity (1-methylamino- 
4-bromo-anthraquinone, leuko-1,4-diamino- 
anthraquinone, 1,5-diamino-anthraquinone, 1- 
chloro-anthraquinone, 1,2-dihydroxy-anthraquinone, 1,8- 
dihydroxy-anthraquinone, and 1-chloro-4-benzyl- 
amino-anthraquinone); and 3) substances manifesting a 
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“medium” mutagenic activity (1-nitro-anthraquinone and 
2-chloro-anthraquinone). Except in the cases of 1,8- 
dihydroxy-anthraquinone and 1-chloro-4-benzyl- 
amino-anthraquinone, the dyes’ effect was dose depen- 
dent. Of the nine aniline derivatives studied, only the 
following three manifested mutagenic activity in relation 
to S. typhimurium: 3-nitroaniline, aniline-3-sulfo acid, and 
4-nitroaniline-2-sulfo acid. The first two of the aforesaid 
dyes were found to be direct mutagens, whereas the third 
proved to be an indirect mutagen. All three aniline deriv- 
atives induced gene mutations via the frameshift mecha- 
nism. Tables 2; references 5: 3 Russian, 2 Western. 


Using Plasmids With the Integrative Function of 
the ¢C31 Phage To Transfer Cloned Genes to 
Streptomyces Strains 

957A0174A Moscow GENETIKA in Russian 

Vol 30 No 7, Jul 94 pp 886-897 


[Article by Ye. A. Kudryavtseva, State Scientific 
Research Institute of Genetics and Industrial Microor- 
ganism Selection (GNIIGSIM); L. Yun Yang, Institute 
of Microbiology, Fuzhou, China; T. A. Voyeykova and 
N. D. Lomovskaya, GNIIGSIM; submitted 23 Nov 93; 
UDC 5$75:579.873.71] 


[FBIS Abstract] The pZAT22 and pTO1 integrative vec- 
tors carrying the attP site and the int gene of the C31 
bacteriophage were used to clone genes in the S. lividans 
and S. hygroscopicus strains. It was shown that the 
pZAT22 vector transforms the S. lividans strain very 
effectively and maintains a stable existence after integra- 
tion into the host chromosome. This vector has conve- 
nient cloning sites and shows great promise in the genetic 
engineering of recombinant Streptomyces strains, espe- 
cially bialaphos producers. Attempts to introduce the 
pTO1 integrative vector into the S. hygroscopicus were 
not successful; therefore, a new method of intergenically 
crossing S. hygroscopicus with a donor strain of E. coli 
$17-1 containing conjugative integrative pTO1 plasmid 
was used to introduce plasmid DNA into the strain. 
Restriction maps were constructed for the chromosomal 
regions containing attB sites in the two strains. The bar 
bialaphos resistance gene was subcloned and incorpo- 
rated into the S. lividans TK64 chromosome to deter- 
mine its level of expression in the strain. It was found 
that the gene provides the strain with the same level of 
resistance as that provided by a bar gene amplified in 
multicopy plasmid at a bialaphos dosage of 50 ug/ml. 
Amplification of this gene in the S. lividans strain was 
also found to be possible. The intergenic crossover 
method mentioned above was used to introduce the 
pTOI conjugative integrative vector carrying a cloned 
bar gene into the bialaphos-producing strain in order to 
determine the effect; no significant quantitative or qual- 
itative changes were observed. Figures 6, tables 3; refer- 
ences 16: 4 Russian, 12 Western. 
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M utagenic Activity of 2,4,6-Trinitrotoluenc: The 
Role of Mctabolizing Enzymes 
957A0174B Moscow GENETIKA in Russian 
Vol 30 No 7, Jul 94 pp 898-902 


[Article by N. S. Karamova, O. N. Ilyinskaya, and O. B. 
Ivanchenko, Kazan State University, Department of 
Microbiology; submitted 8 Jul 93, revised and resub- 
mitted 30 Nov 93; UDC 575.224:579.842.14] 


{[FBIS Abstract] The role played by bacterial and mam- 
malian metabolism in the exhibition of mutagenic 
activity by 2,4,6-trinitrotoluene and one of its aminod- 
erivatives— 2,4-diamino-6-nitrotoluene—was studied. 
The Ames and Salmonella/microsomes tests were used 
to study mutagenic activity in the TA98, TA100, 
TAIOOR (classical nitroreductase-deficient), and 
TA100/1,8DNP (O-acetyltransferase-deficient) Salmo- 
nella typhimurium test strains and in the S9 human 
placental fraction, respectively. In the TA98 and TA100 
Strains, exposure to 2,4,6-TNT was found to have a 
dose-specific mutagenic effect that significantly 
increased the number of revertants relative to the 
number of spontaneous revertants and preferentially 
induced base-pair substitutions. In vitro metabolic acti- 
vation of 2,4,6-TNT in the Salmonella/microsomes test 
left the mutagenic effect of this compound virtually 
unaltered. Evidently, 2,4-DA-6-NT is a non-mutagenic 
metabolite of 2,4,6-TNT. It was concluded that the 
genotoxicity of 2,4,6-TNT is induced by its metabolites, 
which form as a result of bacterial metabolism of the 
particular compound. Nitroreductases and O- 
acetyltransferases play a key role in the formation of 
these mutagenic metabolites. Monoamine derivatives, 
which are relatively stable metabolites of 2,4,6-TNT, 
exhibit a high degree of mutagenic activity. It is quite 
probable that intestinal microflora take part in the 
bacterial biotransformation of 2,4,6-TNT in humans. 
Thus, in order to realistically assess the genetic toxicity 
of nitroaromatics, particularly 2,4,6-TNT, it is necessary 
to consider that nitroreduction is an important stage in 
activating this class of compounds to form ultimate 
mutagens. Figures 4; tables 2; references 19: 4 Russian, 
15 Western. 
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Com er Technology in 
- ormation for a 


Pool Analysis I. Statistical 
Genogeographic Map 
957A0174C Moscow GENETIKA in Russian 
Vol 30 No 7, Jul 94 pp 951-965 


[Article by Ye. V. Balanovskaya, S. D. Nurbayev, and 
Yu. G. Rychkov; Institute of General Genetics imeni N. 
I. Vavilov of the Russian Academy of Sciences; sub- 
mitted 16 Dec 93; UDC 575:599.9] 


[FBIS Abstract] This is the first of a series of articles that 
will examine the applications of computer technology to 
geographic gene pool analysis. The two major areas of 
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genogeographic computer analysis—statistical cartog- 
raphy and genogeographic mapping—were introduced. 
The section on statistical cartography explained the 
rationale for using maps for the purpose of genetic 
analysis and covered the basic statistical techniques used 
to gather, interpret, and present significant genetic infor- 
mation in cartographic form. The second major section 
of the article was devoted to demonstrating how carto- 
graphic information can be manipulated to generate 
maps profiling and comparing specific genetic character- 
istics, in this case ABO-O and Rh-d blood group gene 
frequencies within three hierarchically subordinate gene 
pools among indigenous populations. The computer 
technology used was created specifically by the authors 
for genogeographic studies and included the GENE 
POOL Eurasian gene pool data bank and GENE-MAP 
and GENE-STAT software. Any gene pool can be ana- 
lyzed with this technology; the authors chose to concen- 
trate on: 1) Belorus, 2) the region stretching from the 
Black Sea to the Baltic Ocean, including Belarus, 
Ukraine, Moldava, Lithuania, Latvia, and Estonia, and 
3) Northeast Eurasia, including the Black Sea/Baltic 
Ocean region. Figures 6, tables 3; references 21: 18 
Russian, 3 Western. 


Using the Micronuclcas Test for Environmental 
Monitoring of Regions in the Astrakhan Oblast 


957A0174D Moscow GENETIKA in Russian 
Vol 30 No 7, Jul 1994 pp 999-1004 


[Article by L. Yu. Zhuleva and N. P. Dubinin, Institute 
of General Genetics imeni N. I. Vavilov of the Russian 
Academy of Sciences; submitted 23 Oct 93; UDC 
$75 .224:597.8.828] 


[FBIS Abstract] Micronucleus testing of the peripheral 
blood cells of the lake frog Rana ridibunda P. was used to 
evaluate the effect of industrial and agricultural pollu- 
tion on the environment in the Astrakhan Oblast, one of 
the most polluted areas in the lower Volga region. 
Groups of these frogs were caught in three ecologically 
different regions: in the environs of the villages of 
Trudfront and Verkhniy Buzan and near Oblivnoy 
Island. Blood was collected with a needle and syringe 
from the frogs, which were first decapitated, and used to 
prepare smears for microscopic observation. Type a, b, v, 
g-1 & Il, and d micronuclei were found in the peripheral 
blood cells of frogs from all three regions, with cells that 
contained micronuclei types a and d being the most 
frequently encountered. The next most frequently 
encountered cells were those with type g-II micronuclei. 
All the frogs had about the same number of type a 
micronuclei. Almost every frog had cells with one or 
another of these micronuclei. It was concluded that the 
presence of type a micronuclei in the peripheral blood 
cells is natural for these frogs, whereas the presence of 
the other micronuclei types is a consequence of cytoge- 
netic damaged induced by mutagens in the environment. 
The size of the micronuclei is an indicator of the type of 
cell damage involved. For example, the appearance of 
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cells with large micronuclei is primarily associated with 
damage to the mitotic spindle, while cells with small 
micronuclei are primarily linked to structural chromo- 
somal aberrations. Thus, the formation of cells with type 
b and v micronuclei correlates with damage to chromo- 
some structure, whereas the formation of cells with type 
g-I & Il and d micronuclei occurs when the chromosome 
is stalled in either the meta- or anaphase. Figures 1, 
tables 3; references 17: 6 Russian, 11 Western. 


Salmonella Typhimurium Strains With High 
SOS-Response Registration 

957A0174E Moscow GENETIKA in Russian 

Vol 30 No 7, Jul 94 pp 1005-1007 


[Article by O. A. Ogarkova, Ye. S. Lysenko, and V. A. 
Tarasov, Institute of General Genetics imeni N. I. 
Vavilov of the Russian Academy of Sciences; submitted 
21 Dec 93; UDC 575.133:577.323.23] 


[FBIS Abstract] TA1535, TA1537, and TA1538 S. typh- 
imurium test cell lines were successfully used as a base 
for creating indicator strains that utilize the pJEA3 
plasmid to register the SOS-response more efficiently. A 
two-stage process was used to transfer the pJE43 plasmid 
from E. coli cells (S17 strain) to S. typhimurium cells. 
The pJE43 plasmid-carrying strains had values for SOS- 
inducible activity comparable to those obtained for E. 
coli strains and higher than those obtained for the 
TA1535 S. typhimurium strain carrying the pJE17 plas- 
mid. Tables 4; references 9: 2 Russian, 7 Western. 


Anditory Mechanisms in Dolphins 
957A0224A Moscow SENSORNYYE SISTEMY 
in Russian Vol 8 No 3-4, Jul-Dec 94 (manuscript 
received 20 Jan 94) pp 204-212 


[Article by A.Ya. Supin, Evolutionary Morphology and 
Animal Ecology Institute, Russian Academy of Sciences, 
Moscow; UDC 612.86] 


[FBIS Abstract] Although researchers have studied the 
dolphin auditory system for many years, many impor- 
tant aspects of the mechanisms by which dolphins hear 
remain incompletely understood. The possibility of 
intracranial and extracranial recording of cortical 
evoked potentials [CEPs] in dolphins was first demon- 
strated in the late 1970s. The possibility of recording a 
dolphin’s CEPs from the surface of its head without 
implanting any electrodes in its brain was demonstrated 
in the middle of the 1980s. Dolphins’ CEPs have a very 
large amplitude— more than 10 uV, which is at least an 
order of magnitude larger than in man, and are charac- 
terized by good reproducibility, which means that they 
can be measured with a high degree of precision. Unlike 
humans, dolphins have no concha auriculae or open 
sound passage. Two main hypotheses have been 
advanced regarding dolphins’ auditory mechanisms. 
According to the first, sound reaches their middle and/or 
inner ear by taking the shortest route through the tissues 
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of a dolphin’s head. According to the second hypothesis, 
the dolphin’s lower jaw is its specific sound conducting- 
channel, with the lateral surface of the lower jaw con- 
taining an “acoustic window” through which sound 
enters. This hypothesis, which is termed the “‘mandibu- 
lar hypothesis,” is supported by a number of researchers, 
but the problem of the “acoustic window” remains open 
to debate. Researchers at the Evolutionary Morphology 
and Animal Ecology Institute have proposed that the 
position of the “‘acoustic window,” i.e., that area of the 
body through which sound reaches the ear, may be 
determined by measuring the acoustic delays at different 
positions of the sound source. A series of such measure- 
ments and elementary calculations based on the.n estab- 
lished that sound may reach the region of the middle and 
inner ear directly through the tissues adjacent to the head 
rather than solely through the acoustic window in the 
lower jaw. The said results did not solve the problem 
completely, however. Although they demonstrated the 
possibility of effective direct condition of sound to the 
area of the middle and inner ear, they did not establish 
that the said type of nonspecific conduction is the only 
type of sound conduction involved in a dolphin’s audi- 
tory mechanism. The fact that the sensitivity of dol- 
phins’ hearing depends greatly on the direction of the 
sound source is evidence in favor of specific sound 
conduction. Measurements of dolphins’ CEPs have 
established that the CEP threshold depends on the 
azimuthal direction to the source of sound. The frontal 
direction is approximately 30 decibels [dB] more sensi- 
tive than the lateral-caudal directions are. This is evi- 
dence of the existence of specific sound conduction 
mechanisms providing better sound conduction (i.e. 
sound conduction with less attenuation) from the frontal 
directions. The experimentally established difference in 
dolphins’ sensitivity to sounds coming from the con- 
tralateral and ipsilateral directions makes it possible to 
address the problem of binaural hearing and binaural 
sound source localization. Further measurements of two 
features significant to determining direction to a sound 
source, i.€., interaural intensity difference and interaural 
time delay, confirm that the acoustic properties of a 
dolphin’s head provide entirely adequate “shadowing”’ 
that in turn enables dolphins to distinguish the direction 
of a sound source to within fractions of a degree. In 
addition, measurements of the frequency selectivity of 
dolphins’ hearing that were made by plotting tuning 
curves led to the hypothesis that dolphins’ high fre- 
quency selectivity is the result of their very broad fre- 
quency range (up to 150 kHz), which permits exceptional 
selectivity without any loss of time resolution. Finally, 
experiments in which dolphins’ CEPs were measured in 
response to paired clicks with different time intervals 
between them have indicated that the high time resolu- 
tion of dolphins’ hearing is possibly due to their broad 
frequency range. The research studies that have exam- 
ined dolphins’ hearing thus provide a foundation for 
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concluding that dolphins’ auditory mechanisms are sig- 
nificantly broader than has been demonstrated by con- 
ventional laboratory animals. Figures 10; references 31: 
3 Russian, 28 Western. 


7 
Bovine Rod Outer Segments: A New Hypothesis 
on Mechanisms To Inhibit Catalytic Subunits 
With the y-Subunit and Holocnzyme Activation by 
Transducin 

957A0231A Moscow BIOORGANICHES KAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 16 Mar 94 pp 821-832 


[Article by V.M. Lipkin, A.M. Alekseyev, V.A. Bond- 
arenko, Kh. G. Muradov, A.N. Obukhov, V.Ye. Zagran- 
ichniy, Branch of the M.M. Shemyakin and Yu.A. 
Ovchinnikov Institute of Bioorganic Chemistry, Russian 
Academy of Sciences, Pushchino, Moscow oblast; UDC 
612.843:577.314.042} 


{[FBIS Abstract] Light-activated rhodopsin in bovine 
rods catalyzes the formation of a-subunits of transducin 
with GTP (Ta.GTP). In turn, this complex activates 
phosphodiesterase cGMP (PDE). PDE is a peripheral 
membrane protein consisting of three types of subunits: 
a, 8, and two identical 7 subunits. The latter subunits 
(PDEy) are responsible for noncompetitive inhibition of 
the catalytic complex consisting of a- and §-subunits 
(PDEa§8). The degree of PDE activation is reciprocally 
dependent on the ratio of PDEy and Ta.GTP concentra- 
tions. Oligonucleotide mutagenesis of the gene and its 
expression in vitro was used to study the role of indi- 
vidual amino acid residues of PDEy on PDE function. 
Two new point mutations of PDEy, R24E and H79L, are 
described. The mutants, R24E and H79L have inhibi- 
tory properties similar to natural PDEy. The a-subunit 
of transducin activates PDE treated with trypsin (tPDE) 
and inhibited by natural PDEvy, but less so than tPDE 
inhibited by R24E, and more so than tPDE inhibited by 
H79L. The authors investigated their association with 
outer rod segment membranes, inhibition of PDE acti- 
vated by trypsin (tPDE), and the ability of the a-subunits 
of transducin, with a nonhydrolyzed form of GTP, 
GTPyS(Ta.GTPy7S) to activate tPDE inhibited by PDEy 
mutants. A new hypothesis is proposed on the inhibition 
of PDEa§ by y-subunits and activation of a PDE holoen- 
zyme by transducin. Figures 4; references 30: 2 Russian, 
28 Western. 


S of Transmembranc Organization of the 

C Tenninal Domain of the a-Subunit of 
Na*,K*-ATPase With Polyclonal Antibodies To 
Its Membrane Fragments 

957A0231B Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 17 Mar 94) pp 833-841 


[Article by D. I. Larin, M. I. Shakhparonov, M. V. 
Kostina, N. N. Modyanov; M. M. Shemyakin and Yu. A. 
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Ovchinnikov Ins titute of Bioorganic Chemistry, Rus- 
sian Academy of Sciences, Moscow; UDC 577.112 
(012.6 083.3)} 


[FBIS Abstract] Transmem brane organization of 
Na*,K*-ATPase is characterized by the presence of not 
only hydrophobic transmembrane columns but also 
strongly negatively charged transmembrane fragments, 
as well as hydrophobic portions of the polypeptide chain 
embedded in the membrane but not penetrating it. It is 
possible that the negatively-charged transmembrane 
fragments play a key role in cation transfer through the 
membrane and the fragments embedded in the mem- 
brane participate in the formation of correct positioning 
of the enzyme in the membrane. Five fragments of the 
swine a subunit of Na*,K*-ATPase (coordinates 825- 
842, 868,886, 928-945, 946-967, 962-978) were synthe- 
sized in E. coli in the form of hybrid proteins with 
human tumor necrosis factor. Polyclonal antibodies to 
all five hybrid proteins were obtained. Immunoenzy- 
matic analysis of intact, lysed, or solubilized swine 
kidney embryo cells has shown that fragments 825-842, 
928-945, and 962-978 contain intracellular epitopes, and 
do not contain extracellular epitopes, while fragments 
868-886 and 946-967 contain no exposed epitopes. The 
data are used to propose new elements of transmem- 
brane organization of Na*,K*-ATPase. Figures 4; refer- 
ences 39: 11 Russian, 28 Western 


Structural and Functional Study of the Main 
Toxic Component of Ant Venom (Ectatomma 
tuberculatum) 

957A0231C Moscow BIOORGANICHES KAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 17 Mar 94) pp 857-871 


[Article by K.A. Pluzhnikov, D. Ye. Nolde, S.M. Tertys 
hnikova, S.V. Sukhanov, A.G. Sobol, M. Yu. Torgov, 
A.K. Filippov, A.S. Arsenyev, Ye. V. Grishin; M.M. 
Shemyakin and Yu. A. Ovchinnikov Institute of Bioor- 
ganic Chemistry, Russian Academy of Sciences, Push- 
chino, Moscow Oblast and Moscow; UDC 591.1 45.2/ 
$77.112.5.(012.62 016)} 


[FBIS Abstract] Ectomin, a low-molecular protein (7928 
Da) was isolated from Ectatomma tuberculatum ant 
venom. This protein is the main toxic element of the 
poison. Protein chemical methods and two-dimensional 
nuclear magnetic resonance spectroscopy were used to 
establish its complete amino acid sequence and spatial 
structure in an aqueous solution. Ectatomin consists of 
two high-molecular polypeptide chains containing, 
respectively, 37 and 34 amino acid residues. These 
chains are bound by a single disulfide bond. Each chain 
also has one disulfide bridge. The spatial structure of 
ectatomin in aqueous solution is characterized by the 
presence of four densely packed amphiphilic a spirals. 
This is a highly unusual structure typically found in 
membrane proteins and membrane-active toxins. In 
addition to acting on cell membranes to form ion trans- 
port channels, the poison may also penetrate the cell and 
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act on intracellular processes. E ctatomin comprises 
about 18 percent of the poison. In concentrations of 
0.05-0.1 uM it forms cation-specific channels in cellular 
and artificial membranes with two protein molecules. 
Figures 9; table 1; references 29: 1 Russian, 28 Western. 


Enteropeptidase and Its Use in Cleaving Chimeric 
Proteins 

957A0231D Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 22 Mar 94) pp 883-893 


[Article by A. G. Mikhaylova, Ye. D. Shibanova, L. D. 
Rumsh, V. K. Antonov; I. I. Shemyakin and Yu. A 
Ovchinnikov Institute of Bioorganic Chemistry, Russian 
Academy of Sciences, Moscow; UDC 577.152.342° 
19°135} 


[FBIS Abstract] It is difficult to obtain small proteins 
and peptides via direct expression in E. coli due to rapid 
cleaving by bacterial proteinases. One way to solve this 
problem is construction of hybrid genes and isolation of 
recombinant proteins consisting of a carrier protein and 
a target product, a chimeric protein. The problem then 
becomes one of cleaving the chimeric protein at the 
correct location. The most appropriate enzyme for this 
task is enteropeptidase, which as a unique specificity: it 
cleaves the peptide bond after the sequence - 
Asp-Asp-Asp-Asp-Lys. Enteropeptides play a key role in 
activating digestive enzymes. This paper examines 
cleaving of various chimeric proteins formed as inclu- 
sion bodies or secreted into intercellular space by highly- 
purified enteropeptidase from bovine duodenal mucosa 
at a specific linker, (Asp),Lys. Kinetic constants are 
obtained for the enzymatic hydrolysis of one of the 
chimeric proteins with enteropeptidase. It is shown that 
binding of the substrate with the enzyme is determined 
only by its affinity to linker peptide (Asp), Lys. Recom- 
mendations are formulated for recombinant proteins for 
successful cleaving with enterokinase. Figures 2; tables 3; 
references 27: 5 Russian, 22 Western. 


Isolation of Recombinant Proteins With Vesicular 
Sorbent Chromatography 

957A0231E Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 8 Oct 93) pp 894-898 


[Article by V. Ye. Klyushnichenko, A. N. Vulfson, C. 
Titel, R. Ehwald, A. I. Miroshnikov; M. M. Shemyakin, 
Yu. A. Ovchinnikov Institute of Bioorganic Chemistry, 
Russian Academy of Sciences, Moscow, Department of 
Plant Physiology, Humboldt University, Berlin, UDC 
$77.112.088.3:543.544] 


[FBIS Abstract] The vesicular sorbent method uses the 
cellulose-pectin skeleton of cellular walls to isolate mac- 
romolecules. A very specific pore size can be obtained 
for macromolecule isolation while preserving the enzy- 
matic activity of isolated products. This paper examines 
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the use of vesicular sorbents to isolate proteins when the 
aggregation capacity of these proteins complicates the 
isolation and identification process Isolation of recom- 
binant proteins capable of oligomerization is studied, 
including interferon, tumor necrosis a factor, and a 
hybrid proinsulin protein. The study was conducted 
with a vesicular sorbent, Permselect, with identification 
products and with exclusion high-efficiency liquid chro- 
matography. Vesicular sorbents are shown to provide 
separation of proteins into two fractions, a polymerized 
and oligomerized fraction, and a monomer fraction. 
Each fraction is additionally separated by molecule size. 
Figures 6; references 11: 2 Russian, 9 Western. 


Bruit a Hibereatint Groad Squad 
Brain of a ing Ground Squirrel 


95740231F Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 16 Mar 94) pp 899-918 


[Article by R. Kh. Ziganshin, V. I. Sviryayev, B. V. 
Vaskovskiy, I. I. Milchaleva, V. T. Ivanov, Yu. M. 
Kokoz, A Ye. Alekseyev; M. M. Shemyakin, Yu. A. 
Ovchinnikov Institute of Bioorganic Chemistry, Russian 
Academy of Sciences, Moscow, Institute of Theoretical 
and Experimental Biophysics, Russian Academy of Sci- 
ences, Pushchino, Lomonosov Moscow State University, 
Institute of Chemical Physics, Russian Academy of 
Sciences, Moscow; UDC 577.175.8715] 


[FBIS Abstract] More than 20 individual peptides have 
been isolated from a brain of an acetic acid extract 
fraction of a hibernating long-tailed ground squirrel, 
Citellus undulatus. Their structures have been estab- 
lished. Some of them have been chemically synthesized 
and their biological effect has been studied. Two 
peptides were found to have cardiotropic, hypometa- 
bolic, and hypothermic activity. These substances were 
tested on the cellular, organ, and organism level. One 
of the peptides, neokyotorphin (Thr-Ser-Lys-Tyr-Arg), 
previously known as a weak analgesic, has cardiotropic 
and thermal regulation activity. It activates in vitro 
voltage-dependent calcium currents (mainly through 
L-type channels) and blocks ATP-dependent potas- 
sium currents in frog atrial fibers. Intraperitoneal 
administration of this peptide to squirrels in hiberna- 
tion results in a sharp increase in the frequency of 
cardiac contractions and oxygen demand leading to 
arousal of the animal. Intraperitoneal and intranasal 
administration of neokyotorphin to rats resulted in an 
increase in body temperature in thermally neutral 
conditions (26-28°C). It had no noticeable effect at low 
(4-6°C) and high (31-32°C) ambient temperatures. 
Another isolated peptide, Asp-Tyr, blocks incoming 
voltage-dependent calcium currents in frog atrial fibers 
with some increase of outgoing currents. This sulfated 
Tyr analog blocks more effectively and selectively the 
incoming voltage-dependent calcium current in frog 
atrial fibers without changing the outgoing currents. 
Figures 16; table 1; references 36: 10 Russian, 26 
Western. 
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Acquisition and Characteristics of the Ordered 
Library of Transcribed S of Human 
Chromosome 19 From Hybrid Human-Hamster 


957A0231G Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 30 Nov 93; after revision 

29 Mar 94) pp 919-931 


[Article by D. Obradovich, A. M. Borodin, Ye. P. 
Kupantsev, L. L. Vagner, S. V. Volik, O. D. Yermo- 
layeva, Yu. B. Lebedev. G. S. Monastyrskaya, Ye. D. 
Sverdlov; M. M. Shemyakin and Yu. A. Ovchinnikov 
Institute of Bioorganic Chemistry, Russian Academy of 
Sciences, Moscow; UDC 576.316.3] 


[FBIS Abstract] An improved method has been devel- 
oped for obtaining chromosome-specific libraries of 
transcribed sequences of the human genome from lines 
of somatic hybrid cells. One of the basic advantages of 
the method is enrichment of the human-specific hetero- 
genic nuclear RNA (hn-RNA) sequences in each of three 
stages of library construction. The method has been used 
to construct chromosome-specific libraries from hybrid 
cell lines. The arrayed library is described. The primary 
structure of 80 randomly selected clones was determined 
and analyzed. About 95 percent of the clones are human- 
specific and derive from hn-RNA. Chromosome local- 
ization is determined for several clones. Advantages and 
disadvantages of the method are described. The method 
is based on Alu-PCR amplification of RNA. The method 
has been applied to the creation of libraries of fragments 
of transcribing sequences on chromosome 19. Fragments 
of this library may be used as molecular-genetic probes 
in physical and genetic mapping of chromosome 19 and 
as hybridization probes to obtain full-scale genes from 
genome libraries. Figures 3; tables 2; references 34: 2 
Russian, 32 Western. 


titative Dy Alkylating of oo omar of 
Nucleic Acids By ating Derivatives 
Oligonucleotides in the Presence of 
Oligonucleotide Effectors 

957A0231H Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 16 Nov 93; after revision 

25 Feb 94) pp 932-943 


[Article by O. S. Fedorova, A. D. Odinayev, V. V. Gorn, 
G. A. Maksakova, O. S. Pereboyeva, D. G. Knorre, 
Novosi birsk Institute of Bioorganic Chemistry, Siberian 
Division, Russian Academy of Sciences; UDC 
$77.113.4:541.127] 


[FBIS Abstract] Oligonucleotide derivatives capable of 
reactions are used in sequence-specific modification of 
single- and double-stranded nucleic acids. Alkylating 
oligonucleotide derivatives, which form intermediate 
particle and which are expended in solution, cannot fully 
modify nucleic acid targets. Recently it was proposed 
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that modification in the presence of auxiliary oli gonu- 
cleotides (effectors) increases the effectiveness of modi- 
fication at lower reagent concentrations. This paper 
examines directed modification of a 26-meric DNA 
fragment with a phosphamide derivative of 6-meric 
oligodeoxyribonucleotide d(pTTCCCA) in the presence 
of two reaction effectors which form complementary 
complexes with target segments directly adjoining the 3’ 
and 5’ ends of the reagent recognition site. The presence 
of effectors increased duplex stability, but did not lead to 
total modification, which may be due to competition for 
the reagent recognition site. Figures 7; table 1; references 
37: 22 Russian, 15 Western. 


Synthesis and Prokaryotic Expression of the 
Receptor Gene of Human Intericukin-1 Antagonist 
957A0231I Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 26 Mar 94) pp 944-954 


[Article by Ye. N. Lebedenko, K. R. Birikh, M. Becker, 
Yu. A. Berlin; M. M. Shemyakin, Yu. A. Ovchinnikov 
Institute of Bioorganic Chemistry, Russian Academy of 
Sciences, Moscow; UDC 577.214.3] 


{[FBIS Abstract] The authors created a plasmid structure 
which includes the antagonist gene of human interleu- 
kin-1 suitable for directed mutagenesis of this gene and 
its effective expression in E. coli, An mRNA-cDNA 
duplex is used as a matrix to synthesize the gene for 
interleukin-1 receptor antagonist. The polymerase chain 
reaction method is used. This is a two-stage process using 
fully complementary primers. The sources of observed 
DNA mutations are described, as are the procedures 
used to remove mutants. The gene is effectively 
expressed in bacterial vector pGEM1. Figures 7; refer- 
ences 36: 3 Russian , 33 Western. 


Specifically Cleaved Synthetic 
Oligodeox yribonucleotides for Reverse 
Immobilization of DNA 


957A02315 Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol 20 No 8-9, Aug-Sep 94 
(manuscript received 22 Mar 94) pp 955-966 


[Article by M. S. Shchepinov, D. S. Yesipov, V. G. 
Korobko, V. N. Dobrynin; M. M. Shemyakin, Yu. A. 
Ovchinnikov Institute of Bioorganic Chemistry, Russian 
Academy of Sciences, Moscow; UDC 577.113.6:5 
77.164.187] 


[FBIS Abstract] Non-nucleotide monomers were used in 
oligonucleotide synthesis to obtain fragments of nucleic 
acids with characteristic functions differentiating them 
from natural prototypes. This paper reports on new 
non-nucleotide phosphamidite reagents. Two supports 
are developed for reversible immobilization of DNA: a 
support based on TSK gel with a streptavidin-coated 
surface and a capacity of 50-70 nmol of oligonucleotide 
per gram of dry support, and oligonucleotides containing 
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a biotin residue isolated from the nucleotide sequence of 
4,9-dithiadodecane-6,7-dihydroxy-1,12-diphosphate 
insert at the 5’ or 3’ end. The problem in using a 
biotin-protein complex in immobilization arises when 
one wants to separate the immobilized molecules from 
the support. A spacer must be placed between the biotin 
residue and the biopolymer which preserves the integrity 
of the nucleic basis, saccharophosphate skeleton, and 
even the duplex structure. Specific conditions to meet 
these requirements are discussed. The effectiveness of 
condensation with phosphamidite in automated solid- 
phase synthesis was no less than 95 percent. Selective 
cleaving at the glycol group is possible with sodium 
periodate. The time for total cleaving by periodate in 
solution was 45 minutes, and in heterophase, 3 hours. 
Figures 7; references 27: 3 Russian, 24 Western. 


Ohi ucicotides ini 
1-(6-D-3’-deaxy-threo-Pentofuranosy!) Pyrimidines 
957A0231K Moscow BIOORGANICHESKAYA 
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(manuscript received 4 Feb 94; after revision 23 Mar 94) 
pp 967-974 


[Article by T. S. Ovetskaya, Kh. K. Kh. Ibragim, Ye. M. 
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Shabarova, Chemistry Department, Lomonosov 
Moscow State University; UDC 577.152.314’ 
135:547.963.32.057 


[FBIS Abstract] Earlier it was found that the effect to 
phosphodiesterases on oligonucleotides is slowed when 
they have terminal 1-(6-D-2’-deoxy threopentofura 
nosy!) thymines. It was thought that other similar mod- 
ified elements, 1-(8-D-2’-deoxy threopentofuan osy]) pyr- 
amidines (with inversion of the hydroxy] group at the 
C2’ atom or its absence at the C3’ atom), might have 
similar effects. Effective methods are developed for 
multiple inclusion of nucleotides with this reversed 
configuration of the hydroxyl group at the C2’ atom of 
the carbon fragment into oligodeoxyribonucleotides. 
The presence of 1-(8-D-3’-deoxy-threo-pentofuranosy 1!) 
pyramidines at the 3’ end of oligonucleotides increases 
their resistance to the effect of phosphodiesterases in 
snake venom. Oligonucleotides with directed modifica- 
tions at given positions in the oligomeric chain may be 
used to solve a number of problems including chemical 
testing of protein interaction and study of the resistance 
of oli gonucicotide probes to hydrolyzing enzymes. The 
structures of modified oligonucleotides examined in this 
paper are presented. Interesting properties of these 
oligonucleotides are noted. Figures 6; references 6: 2 
Russian, 4 Western. 
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